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Advertiſement. 


HE deſign of this Treatiſe 

being to reduce the, Ele- 
ments or P rinciple#, Geo- 
: metrie 1nto a ſhort Com- 
pals , for the benefit of thole that 
Haſten to the PraQtical parts of 
this Studie, it ſeem*d fit to lay 
down the following Definitions , 
for the moſt part, as they uſually 
are expreſt , rather than ſpend 
time 1n giving reaſons for the 
contrary. Though we muſt con- 
Jeſs with the Ingenuous Borelo , 
that the Angle of the Tangent 
( ora »ixt Angle) is indeed no 
Angle. And perhaps Geometrie 
it ſelf may be better defin'd, the 
Art of rag =. Space , rather 
"than Boajzes: And then, a Surface 
: A 3 (being 
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OY 


Advertiſement. 


( being the Boundary of ſuch a__ 
Space) and Lines, the Boundaries 
of ſuch Surface, as Points of ſuch 
Lines, will all natyrally appear 
to be immaterial things. Laſtly, | 
the Definition of Reaſon and Ali. 
quot parts do not extend to incam- 
menſurable Quantities, which arc 
omitted in this ſhort Colleftion, 
- * And ſome Propoſitions about Pro. 
- Portion, according to the deſigned | 
brevity, are rather illuſtrated , 
than ſtrictly demonſtrated. Thok : 
that deſire to. be curious in theſe.” 
particulars can have recourſe to 
targer Authors. This Summary. 
was thought ſufficient for an Ix: 
troauttion, ann Io 
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1 THE 
» Elements or Principles 


" "0. 

i | Ei; 

' GEOMETRIE. 

4 BOY, ROO 6 HR 

dl ; gs = 

,.. * DEFINITIONS. 

” CHAP. L 

0/4 Of Lines. 
EOMETRIE #u the Art 


of Meaſuring Bodies : In 
order to which end, 3t Cons. 

, ſiders three principal things 

that belong to a Boate, namely, 
Swperfice or Surface, Lines, and Points: 

E Which in their proper notion, ds ſignifie, the 
-- Out-ſide, the Fdg, and the Corners of 

4 Bogte}, and ſo, are real parts of it : But 

| A 4 Ti 


DEFINITIONS, 
in the ſenſe that Geometrie uſes them, they 
Ao not properly belong to a Boate ,, only are 
applied to it by our imagination, For if a 
Bodie be dipt tn-water-,. though the water 
zouches it every where , Pa we may fancy 4 
diviſion between it and the water , which 
zmagmary diviſion, 1s called a Surface. | 
And thus, every imaginary diviſion of a | 
Bodie, begets a Surface; ( between the © 

arts ſo divided: ) of a Surface , begets a | 
Line: of a Line: begets a Point. © And | 
ſince whatſoever diviaes a thing, terminates |, 
or bounas the parts ſo divided; therefore, Ir 


1. A Point 7 ſaid to be bound of a IF: 
Lak. - -: 

2. A Line zhe bound of a Surface. i; 
And , | . 


3. A Surface the bound of a Bodie. / 

The firſt, having neither length nor | 
breadth : The ſecond, length without i} 
breadth ; and the third , length and ® 
breadth without depth. aw 

4. A Right-Line, that which lies |! 
ev'n between its two bounding Points; and \y 


by conſequence , marks out the ſhor teſt WAY | 
frem one Point to another. "_ 


/ 


d) . A : 


DEFINITIONS. 
5. A-Plane Surface # that which hes - 
en, between its two bounding Lines, 
and becauſe it us ſtretcht out ſtrait (like the 
head of a Druns) therefore 'it is the ſhorteſt 
that can lie between the ſame two Lines. 
6. An Angle, 2 the corner | a] that 5s 
 Emade by the meeting of two Lines : 1. Which Fig. I, - © 
Angle us greater or leſs, according as the | 3 
Raid Lines a by ac] lean nearer or ſtand Re C] 
| Efurther off from one another, which 1s call'd 
| Rchejr Inclination: 2, So that if ſeveral 
Lines [ab,a c, andde, df) have the ſame Fig." IL 


F;" 
X 
7 


7Inclination , the Angles which they make 0 _—— | 
—— 


 Wa=—=d) areequal. —_ 
7. A Right-Angle, # when one Line Fig. Ill. 
. [ab] ſo meets another [cd], that the two 
LAngles on each ſide,([abc, and a bd], are | | 
equal to each other. CL 


" | Perpendicular : 7- this caſe, the Line a 
* BAB, #5 ſaidto be Perpendicular to CD. 
1 8. An Dbtuſe Angle [abc] i that Fig. IV; 


awbich is bigger than a Right. A 7 
| 9 4n Acute Angle Tabd] & that <P 
{ ybich leſs than a Right. = 
/ | 10. A Right-Lin'd-Angle [a] betweer 
wo Right-Lines, a GCury-lin'd, [| b] 4 - 

ixt [_c ]. | hy 
| : 7; 

11. Parallel 


| 
/ 
i 
1 
' 
[ 
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DEFINITIONS. 


Fig. La ' Tr. Parallel Zizes [267] are this 
6 which lean not at all towards one another.” 
b- 4 So that if they were drawn out A J 
they won'd never meet. þ 
| I 


CHAP. IL 
Of Figures, PART I. 


Plane Figure, -# 4 Pla 7 
Surface inclord in one 0 bi 


enore Lines. 3 

Fig. VII, 13. 4 Triangle, # a Fioure bonndl ! 
_—A— mrith three Lines, A. ? 
/a\ I4. Cquilateral 5 which has all fi a "1 

> equal, B. 4 

/\ I 5. Iſoſcele , or equal legg'd, which hi [ 
[© two ſides equal, C. 4 


93. 16. Scalene, which has no ſides iT, 
1 qual, D. 1 


-@ I7. Kight-Angied » which bas "1 F 


R:oht-angle, [a] E. 't 
- 18, Acnte-Angled , which bas all i 
Angles Acute, F. : 

19. I , which has © # 
= > Obtuſe Auile [b] G 
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DEFINITIONS. 


20. A Parallelogram 5 of A four ſided Fig. vill, 1 


4 F our 6g whoſe wo oppoſit e ſiaes [a b, cd on” @ —Y = 
#ac, bd] are Parallel Lines, J * 


"I Of a Circle. PART II. 


2T, A Circle 4 plane Figure boun- Fig, IX. 
{1  dedwith one Line, calPd the 

\Circumference [a bca}], to which all the < 

"Lines [da,zdc,db7 that can be drawn 

"from one Point [.d ] in the middle of the 
Figure, are equal to one another; theſe , 

® Lines are call'd Radius's, and the Point 

 *#n the nwadle, the Center. 

4% 22, The Diameter of 4 Circle, is a Fig. X. 
3 R:gbt- Line [ a b] paſſing throngh the Center, J 

ITY bounded at each end with the Circum- | 
Lference, and dividing the Circle into two _ , 


— 


A — 


 URequal parts. A 

; 23. 4 Semicircle.:s the Figure [ad bÞ 2 ; 
NA contain'd between the Diameter, and half | 
"the Circumference. 

” 24. 4 Segment (of a Circle) i 4 Fig. X! 
: Figure contain'd between a Ripht-Line _, 
* (cal4 a Chord) and any part of a Cir- ,/ 
-cumference, ach, or adb} calPd an 


o 


25. Equal 


DEFINITIONS. 7 
25.. Equal Circles, re ſuch, who 


Diameters or Radinss (that is Semidia. | 
meters) are eqnal. 


x7 26. i ov fed ro Touch, well 


they ds only touch, and not cut one another, | 4 
3% Kight-Line [a bY # ſaid to touch © 


One” a Circle, when being continu d it does not cut { 
| the Circle : This is call'd a Tangent, © 
| Fig.. XIV. 28. Az Angle[c] «ſaid to ſtand upon” | 


| that” part of a Circumference [a oy which * 
5s oppoſit to it. © Pr 

Fig=XV. 29. An Angledf the Segment [a bd]? 
i i made by the C ircumference and a Right-? 
| <4 Lin enttinght ” Th 

| (77 v 30. An Angle in the Segment [c] #7 

wade by two Right- Lines [ac, be] reſing 
from th Angles of the Segment , and 
meeting in the Circumference.. # 
Fig, XVI 31. 4s Angle of ContaRt, [b] be- + | 
tween the T angent and Circumference. F. 13,7" 
Fig.XVII. 32. The Sc(t02 of 4 Circle, [a bcÞ # 4 
> Figure made by two Radith's and part of 
_ ) the Circumference. q 
EOXVIL 33. Right-Lines [a by cd] are ſaid tos 
-—>b be Equidiſtant from the Center, [e], when F 
Lines [ ef, e g] drawn Perpendicular from| 1 

the Center to thems, are equal. L 
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DEFINITIONS. 


5 


. CHAP. III 
; 4 Of Proportion. 


o 


A Pultiplied Magnitude, [a] Fige XIX. | 

4 15 that which contains another A —+——+— 

, AMagnitnde, [b] a certain number of times & __,, 
preciſely. | A 

114 35: An Aliquot part , or ſemple;, [b} 

 Iyhich being repeated a certain number of 

Times, equals, or meaſures out another [a] - 


* 34» 
' 


, Magnitude preciſely. | 
x  (1.) Like Aliquot parts,[b,dJare ſuch, 


18 being equally repeated do meaſure out 
heir reſpettive wholes,[a,c] _ : 
2 (2.) Like Parts,are thoſe that are equally Fi XIX: 
pontain'd intheir reſpetive wholes : Thur —— 
B and D are like parts, becauſe B u con-C —+—— 
$4in'd once and a half in A, and D once and” | 

n half im C. by Fig. XX, 
| 36. Ratio 7 Reaſon, is the compariſon pig, x1Xx. 
two quantities [ a, b] oze with another ; 
hereby, one is ſaid to be bigger or leſs than 

Fhe other : In which compariſon, that which 
Frecedes, [a] is calld the Antecedent, 


DEFINITIONS. * 
37. Thoſe Nuantities only admit of if i 

Reaſon, which being Multiplied may ex 4 

ceed each other. FJ} 

Fig. XIX. 38. The Reaſons (between A, B, aniÞ0 

CD) are ſaid to be the ſame (eq val, of\'f 

like) when both the conſequents (B Tad DJ . 

are like parts of their reſpettive Antece- 

dents (A and BY. That 1s, ſmce no quantity | 

Carr be ſaid to be big of ales bpt #i #t 1 

compar d to another , tbirefore if Band D 4 

arc like parti bf A and C, then A 5d ſai 

fo be 4 big, Ht reſpett of By (or,ts have th8 

ſire redfon 10 BY 4s C has in #eſpett if 

D: Thus "ox A.B:3C.D; nl 


Whus , + = B | 
Fig xxl, 39. One Reaſon is ſaid to be greats: 
oO. 0r leſs thai another, when ore of thi'® 
—_ Onfernttt} bl is wore exceeded by it's 
B—  . Aneedent [a],thanthe other (d] hs ( 
5 tt Antecedent wu That is, A is | 
 reſpett 4. 4 than C is in 1 e 
or, the Reaſori of Ato B 
— reafort of Gto D, whi which ts 7 tare 


=D 


' DEFINITIONS. 


" 420. The Equality of Reaſons, (mer 
$5oned in def. 33.) is calPd Proportion: 
That is, A,B; C,D are faidto be Pro- 
\portionals. A#d indef. 29. A,B; C,D 
@r7e Unproporttonals. 

"1 41. Continual Proportzonals, are when 
'#he madle term ( or quantity ) 1s taken 
wice : as when, A 1s as much bigger than © 
B; 4B, z5 than C; which 35 thus expreſt, - 
Cr 5 B, C, w—_— 

! 42. Is the foregoing caſe the reaſon of 
the firſt term to the third, is ſaid to be 
"Duplicate to the reaſon of the firſt to the 
fecond; or of the ſecondtothe third, (for 
"$oth theſe reaſons are the ſame, by def. 38.) 
#1d if there be more terms added, viz. A, 
B, C, D, &c. == the Reaſon of the firſt 
TL a] z0thefourth] d], is ſaidrobe Tri- 
Plicate, &c. 


1 43- But if the terms ABC are not 
y ®roportionals (as in def. 39.) then the Rea- 
y $11 of A to C, 5s ſaidto be compounded 
'of the Reaſon of Ato B, and of BroC, 
3 A A,B 
us expreſk, &=F T T: 

| 44. The Yomologous terms in any 
Froportion , are the two Antecedents , or 


Fe rwo Conſequents : Thus A, Card B, 


DEFINITIONS: 
D, ( Fig. 20.) are the Homologoy > 


ter ms. FE 
Fig. XXIL 45. Like Kight-Lin d Fj zoures, [abe 
| def ], are ſuch as have equal Angles, ani 
the ſides about thoſe equal Angles 7: Propor 
tional , as if the Angle B, be ſuppoſed t 
be equal to the Angle E , then the ſid 
AB.BC:: DE.EF, jo of thi 
other Angles and ſides. 
- 46. Recip2ocal Figures » are when Joi 
compare the ſides of one Figure to the ſides offi; 
the other , and the Antecedems and Cs 
ſequents of the Reaſons, are in both Fi 
Wres. 

Fig. XXIIL 47. The Yeight of any Figure, 3: 
Perpendicular Line | ab] arawn from th 
cop of it [[a ] tothebaſs [cd]. 


9 TRE —_— 


CHAP. IV. 
of the Power of Lines. 


Fig. XXIV 48. A Rectangle 7s 4 Parallelogranff® 
(def. 20.) whoſe Angles at : 


5 Right. 
Fig: 040 =— _ A Square #s a Reftangle that bd 
all ifs ſides equal, theſe are alſo call d t 
Powers of Lines, CHAP, V 


DEFINITIONS. 


CHAP. V. 
Of Surfaces. 


” 50. Right-Line, [a b] # Right (07 
| Perpendicular )toa Plane [cd] 
(def. 5.) when all the Lizes[ac,ad, &c.] 
hat can be drawn from that Point [a] where 
it touches the Plain , upon the ſaid Plane do 
lake Right-angles with it, viz. when CAB, 
ADAB; &c. are Right-angles 
5l. The Inclinaci f a Right. Line 
[a b] ] to a Plane, 175 [cd] is meaſured by the 
h Anole B A E” whe Ye Af Line that leans, 
and the Perpendicular, do touch the Plane. 
52. OnePlane[ab]z Right ro another 
lane, [cd | when all the Lines in the firſt 


wommon ſeition, [be] are alſo Perpen- 
acular to the other Plane [cd (def. 50.) 

53+ The Jnclination of one Planeſab} 
ao andther [cd] is meaſured by the  Argle 


ar. £1] between two Lines (hg, fg] in cath 


Wlane, whith ate Perpendicular to the com- 


0201: interſeftion Le b}. 


B 4. Thit 
V 54 


lane | ab] that are Perpendichlar to the 


Ei. XXVI 


F, XXVII. 


E.XXVIIE, 


Ej3g.XXIX. 


DEFINITIONS: 

54+ This Jnelination wil! be equal, 
( or like ) in ſeveral Planes when this 
Anole 1 equal, 

55- Parallel P/anes are ſuch as have 
710 Inclination to one another. 

56. eA Solid Avole, is 4 Corner made 
by the meeting together of ſeveral Plant 
Angie (three at the leaſt) in one Point, 


_ —t— 


—— 


CHAP. VL 
Of Solids, or Bodies. | 


&7. A Solid or Body, 7 that which 
has Length, Breadth, and 


Dep th. 

'3 Like Sdglid Figures, are ſuch 4 
are contained under an equal number off 
like plain Figures. r 

59. Equal and like Solid Figures, are] 
ſuch as are contain'd under an equal number 
of like and equal plain Fighres. | 

60. eA Ppzaimid, 7 4 Solid Figure 


whoſe f Maes are plain T1140 o zvles, tberr ſever, a, 
fops meeting together in one Point k 


 6r, 


DEFINITIONS. 


61. eA Pailm, #5 a Solid Figure, fie. XXL 


the two oppofite ſides (or ends) [abc,def] 
of which are like, equal, and Parallel, and 
all the other fides ſab c &, &c.] are Paral- 


lelograms. 


62. «A Sphere 1s a Solid Figure boun- 
ded with one Surface ;, to which ( Surface ) 
all the ſtrait Lines that can be drawn from 
one Point within the Figure, call d the Cen- 
ter ,- will be e wal. 

63. The Aris of a Sphere, # that 


 . reſting Right- Line, about which, if a Se- 
| micirele be turd , it will beget a Sphere. 


64. The Center of a Sphere , 15 the 
middle of this Axis. , 


65. The tdiameter of a Sphere, 1 a 


 Rught-Link paſſing through the Center , and 


bounded at each end 1 in the Surface of the 
Sphere. 


Right-Lints, [c a, da] and ending in a 
Point, [a] wich 3 2s call d the Vertex, or 
Top. 

67. The Aris of a Cone us a Rioht-Line 
drawn from the Top, [4] to the Center [ 
of the baſe [cd], 

63. 4 Uight Cone. Sea def - 1 

D.3 69, A 


- 66. A Cone, #s 4 Solid Figure, riſmg Fig. xxx1l 
from a Circular baſe Cd] according to 


DEFINITIONS. 
i, XXXIT. Gg. eA Cylinder #5 a Solid Figure , 
E riſing from a Circular baſe\\c a] (or Circle) 
according to Right- Lines, [ce,df ] and 
eading in an equal Circle | et]. « 

70. The Afis of 4 Cylinder, is a Right- | © 
Line, [ab] joyning together the Centers of 
the two Circles. ” 

71. eA Right Cone or Cplinder, 
when the Axis is Perpendicular to the 
baſe. 

72. Like Cones or Cplinders, are ſuch, 
whoſe Axes, and the Diameters of their 
f baſes, are proportional. 

[F,XXXIIL +73. eA Cube (or Dye) i 4 Solid Fi- 
© gurecontaind under ſix equal Squares. 

74. eA Tetraedrum, containd uuder 
Four Triangles, equal and equal ſided. 

75- cAn Daaedznm, contain'd under 
Eight Triangles, equal and equal fided, 

76. eA Dodecacdzum, containd under 
Twelve Pentagons, equal and equal ſided. 

77. eAn Jcolaedrum, contarn'd under 
Twen!y Triangles, equal and equal ſided. 

Thele five laſt only, are calld 
| Regular Bodies, 
L:.xaxy. 75. Parallelepiptd (P pp) z 4 Solid Fir 
l gure, contain'd unaer ſix Parallelograms , 


the oppoſite of which, are Paraliel. 
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79. Ons 


AXIOMS. 

79. One Figure 15 ſaid to be Inſcrib'd 
I in another, when all the Angles of the Fi. 
© cure inſcrib'd, touch either the Angles, 
Sides or Planes , of the other Figure, 
 B8o. eA Figure z- Conlcrib'd (or Cir- 
2 cumlcrib'd) when either the Angles, Sides 
i” or Planes of the outward Figure, touch all 
= the Angles of the Figure that is inſerib'd... 


2 Note 5 That theſe Definit 07s z though 
put all together , for the convenience of 
2 references, will be beſt perus'd ſeverally, 
! before each reſpeQtive Chap. in the Book, 


em 


_—— ” 


AXIOMS, 


21, Etween two Points , there cannot lye 
2 £4) more than one Riecht- Line, ( mr- 
tween two Lines, more than one Right 
Furface ) but they will be Coincident ; that- 
# , become one. Therefare ſuch Lines 
T and Surfaces) can't have one common Seg- 


prent , that is , one part or portion, Com- 
| $07: to two or more of them. 

3 2. eAV Right Angles are equal to one 
 Wnther, 


B 3 32. Parallel 


AXIOMS. 


3. Parallel Lines, [a 6] ( having | no | 


Inclinatian to one another ) have the |; ſame | 


Tuclsnation to a third Line 


4. Thoſe things which oo laid wpen | 


one another, da meet in all parts, are| 
equal, The Converſe of this (to wit, that © 
equal being laid upon one 4nather, will meet ) 
75 true in Lines aud Augles , but not in) 
Figures. 


5. eA Whole #4 greater than an part , 
of it ; and equal to all 1ts parts we] t0-Þ 


Tether, 


equal to one another : If A be equal to 


and B, be equal to C, then A 1 equal to B. 
'7. The halfs (or doubles)of things 1 that Þ 


are equal , are. equal , and ſo are ay 
multeyles, _- — 


8. If you add, or take away equal part! 


from things that are equal, the remainders 7 


will be equal. 


g- If you add, or take awa equal parts 
from things that are unequal, "7d remarnl 


dors wil be —_ 


6. Things that are equal to a third, are . 


i | 


REED $2 WE 
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| 
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AXIOMS. 
Of Proportion. 


KF 10. Thoſe things that have the ſame 
| Reaſon ro a third thing, (or to things that 
2 are equal,) are themſelves equal: That ts, 
7 thoſe things that are equally great in re- 
\ ſpelt of another , are equal between them- 
= ſelves, and convertedly, | 
Y 7. {And if A, be greater in reſp 7 FLXXXV. 
of C, than 'B 1s 17 reſpec of C, thnAu 
greater than B. | 
12. Or ( which is the ſame in other F.XXXVI. 
"* words) Ars leſs than B, if the Reaſon - 
of C to B, be preater (def. 39.) than the 
” Reaſon of to A: That 1: , if A be leſs 
= inreſpect of C, than B us, in reſpett ef 
i the Yes C, then A leſs than B. 
Ss 13, T boſe Reaſons that are equal (or 
"® like) (def. 35.) to a third Realon are 


"4N 


's o 
equal between themſelves , and thoſe that 
well are unequal to a third, are unequal to all 


that are equal to thu third. 

14. ef Whole, and all is parts 
rogether , have the ſame Reaſon 10 4 
third thing. 


B 4 E xpli- 


1-4 
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 Exphication of _ the Notes. 


| naval to. 
Greater. 
Leſs. EO EOK Rag 
Added to. Ns 
Subtrated, or divided by. 
Multiplied by. 
Like. 
Continued Proportion. 
Right-Angle. 
Angle, or Acute-Angle. | 
- Triangle, 


x | +b [ 


Circle. : 
Square. 

EI ReCt-anele. 

Perp. Perpendicular. 

PI. '” Parallel. 

Per. Parallelogram. 

Ppp. Parallelepipedon. 

Hyp. Hypotheſis, or Suppoſition. 


Pre. Precedent Propoſition. 
2E9Y rhrch was ho he Bomenahoted 
OE F which was h # "P >, RR_ 77 


THEOREMS. 


Note. In theſe Theorems ( or Sos 
tive Principles) it 5 enough to ſuppoſe 
that Parallel Lines can be drawn, Angles 
framd, and Circles deſerib'd. The man- 
ner bow to dp them, will. be ſhew'd and 
Demonſtrated in the Problems { or Pra- 
Ciical hoc: ag þ that come ne affer. ] | 
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Theorem L.- {+ WL iN 'Y 


f Me right Line. a b ] falling upon 4 ano- 
ther | cd ] makes either two ths or 
= ſuch as are = 2. 


F AB ſtands Berp. it makes * 2 |_s ABC, -« Def, -. 
ABD. If it lean, (as EB, ) the jAngles : 
EBC. EBD, take up the ſame place as the 
former 2 L ones had done, and by con- 

quence * are equal to them, Q.Z.D. * = * Ax«4. 

IL 


el 
f Ax. 9. 


Of LINE 8. 


as. DAM. 


' other [a oh hl mw Ls 0 


CBE. Now. the Angles ABC, ABD == ©('2 


- whole, Q.E.4. Therefore C D will be th 
| right Line. nag D. 


ms 


Theorem IT. 


That cd] is a right Line, on which ay 


- I" as are = 2k 


'E CD, he not a right Line, then the righ 
Line will fall either nnder or over it, a. 


=) ABC, ABL, z. e. a part equal tv' th 


1 
C 
fol 


Jt 


\ Theorem ITh. 


The oppoſs te Angles of croſſing Lines (call 
Head Angles) are equal to one anothe, 
Ha= b, ad c =d, 


mA—* 2] =*) DB, therefor, 
(D being common) A is = B, Al 
A+C=f (21_ =*f) A+D, therefore ( 
being common) C is =to D. &.Z.D. 
The reaſon is this, If HF cut E GPerp. : 
the Angles are |_ (by I) and therefore equayF 
( Az. 2.) ſothen, C =D and A= B. NoyB 
if the point O remaining fixt, H F be lean 
aſide, F will come to E' at the ſame time thi 
H comes to. G, therefore whatſoever is loſt 0 
of the Angles BandA, is equally gain'd wh 
otny. 


Of LINES. 3 


_ Þther Angles CandD, ſos that B will always # 4x. $.' 
be <qual to AandC =D. Q.E.O. CET 


— — > I... —— ———— 


Theorem IV. 


right Line ['y, $] cutting Paralt. ['a 1 


makes all the oppoſite Ati equal, Viz. 
a=b=c=d. c=f=g= 


DCE 


Or a & have 8 the fameinclination to 4 H, & Def. 21. 
and therefore Þ make = Angles with it. ® Def. 6. 

FThat is, A= CandF—=H. ButAi =Band i Pre. 

Ck—D, alſloE—=Fand G=—H, and there- * Ax. 6. 

fore k they are al! — one another, viz. A=B | 
=C=D, and E=F=G,—=H . QLE.D 


et 
And 1wa of the oppoſite Angles ( whether 


| internal,[fc.bg] or external) fa he 7 
Y are equal to 2 \-. 


Theorem V. 


Inf (SZ; a 3 js ha 20- Therefore ! Pre. 


m J,- 
lo kG=S 4 and ſo of the rel, LED. 


VI, 


Of LINES. 


$9 < | 'S | £4. H—_— | and | 


Theorem VL - 


If the oppoſite Angles T. abc defghJb 
equal, the Lines 4 6 areP Il. 


n Sup. Ince the Angle A= nC, the Lines & | 
0 Def. 6. have the ſame * inclination to a third Ling 
P Ax.3, Y95 and therefore ? no inclination to one a 
? Def. 11. nother, that is 1 toſay, are Parallels... 2. FE D. 


! 
” i 


—_ — 


* Theorem VII. F, 


Alſe if the oppoſite Angles are = 21 peſ 
[f c, or bg, ox ah, or ed, | the Lines al; 


are Parallels. A 

y 

* Sup. (_FO= Wee F A, thereforePD, 
ſ ], taking away F which is common, there re: 


t Ax.%Y, mains*C= A, Wherefore» & 8 are Parallels, 
U Pxs, g.E. D. | ; | 


"IR _ 


' Theorem VIII. 


Lines Parall. -Þ to a third, © are-Parall. 
to one another. 


F. you deny it, let « be ſuppos'd inclin'd to 
E, therefore® is inclin'd to & _ the 
ame 


Of FIGURES. 
e manner, contrary to our ſuppoſition , 


ich is abſurd; therefore & is not inclin'd to 
_ and by conſequence is Parall. to it. @. E. D. 


CHAD. Il. 
q Of Figures. Parr. I. 


k 
| 


_— ——— 


a th... 


Theorem IX. 


| F Triangle [abc] the external Angle 
[fcb] :s equal to the two internal op- 
Foſite Angles [ab] 


t « þ be drawn Parallel to AB. Then the 
Angle D =*A,and E =*B, Therefore = JJ”. 
y both together, are equal to AB. 2. y Ax. 5, 


UJ, 


Ft | 


[J ——_ A ps — —_ Wy 


Theorem X. 


þ three Angles of every Triangle, are 
equal to two right Angles. 


r, CD=2?2| andD =* A+ B, there- = 7, 
oe CAB=21,- Q.E, D, ' @ Pre, 


'o X1. 


—» 


Df FIGURES: 


Theorem XI. 


Two ſides Cab, bc] of any Triangle 
greater than the third [.ac.] 


b S21þ. KOr AC being Þ a right Line, marks © ( 

© Dej.4 * the ſhorteſt way between the points A a 
C, and therefore is ſhorter than A B C, whiſÞ|*c 
lye between the ſame points. 2. Z D. | 


— ld 
— 
heme 


CR 


Theorem XIL. 


| InaTriangle |. bcd 7] equal Angles [c y 
are ſubtended by equal ſides bc, bd, 
"\ Uppoſe the whole Triangle to be turn'd 
backſide forward, {repreſented by g 
and laid on the forefide BC D, ſo that the pſy 
q may fallupon C, and 5 upon D : now beafF” 
the Angle C = 4D, therefore © the Angl 
{hall meet exactly with C, an41 9 with D; 
by conſequence the Line q g ſhall fall upon( 
and Hgupon DB. Laſtly, the. point q WU 
fall upon B, (for ſhould it fall any wiſol 
elſe, as in E, then the Lines q q anc 5 q wipp« 
| not fall upon CB and DB, againlt what hasIpe 
f 4x.1.414 demonſtrated) therefore CB=fDB. 2 ! 
&- F 
OL 


Of FIGURES: 
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Theorem XII. 


In a Triangle equal ſides Caby bc ] fub- 
tend equal Angler. [ac] 


I BEcaule the Lines B A — 8 BC; therefore both 8 Sup. 

of them in the point B, are equally diſtant 

k from the Angles A and C, as are allo both of 

em intheir points A and C, (for the lineAC 

is common meaſure to both their points) fince 
therefore AB and BC, are equally diſtant from 

the Angles A and C in both their extream 

Points, and are equal Þ to one another, it fob Sup. X 


2, are alſoequal. £. E.D. Seda T4: 3 


D — 


Theorem XIV. 


bt 4 Triangle the greater ſide [bc] ſub- - 


ok tends the oreater Angle. [ a] 
\ TY 
. | Fnot, let the Angle C be ſuppos'd = to A, 
then k A B will be —= to C B againſt the ſup- « 7;, 
- olition, 2. E. 4. Suppoſe then CA, and 
-wihake the Angle A CD — A, therefore © the 
TJ ke CD=AD and adding DBto both, CDB 
o Wil be = to ADB. ButCDBC.=(CBE_") 1 4x, 8. 
\DB. £2. E. 4. viz. that the ſame CD B ſhould = x7, 
th = to and 2 than ADB, vn Sup, 


XV. 


lows i that the Angles ſubtended by them, Aand : Def. 6, | 


J Def, 6s © 


| then the Angle C ? would be(©_ A, againſt the 
 Suppolition alſo. Since therefore B C is neither 


. gle, 


Of FIGURES. 


Theorem XV. 


Ina Triangle the Angle [s"\ is ſubtended x, 
a by the ſide. | be] 


JT-is ſuppoe'd that the Angle Ais (_ than C, 
and it muſt be proy'd that the fide B C 15 


' BA; for firſt, if BC were = BA, then the 


Angle A would be== 2 C, contrary to the Sup- 
poſition. L.'F. 4. Or 24ly, if BA were(__ BC, 


== nor.” } BA, it follows that it mult be (7; 


_ BA. Q.E.D: for 
j all 
Zo mm —|j arc 
| Theorem XVI. - To 

In two Trianples if the ſides be =, thi 
| Angles AYE. =. In 


Plrtt I prove the Angle A=D, for ſince th: 
tides AB, ACare=toDE,DF, and th: 

ſubtendent B =C F,it follows 4 that the ſides, 

B, AC, and DE, DF, have the ſame inclination 

and by conſequence that the Angles which the Fi 

contain, A and D, are =, Q. E, D. 

The ſame proof will ſerve for the other AB 


Of FIGURE S. 


a — * — mY Y | i | OY 


Theorem XVII. 


In two Triangles, 'where two ſides 
[| bacandedf?] and one Angle [ad] 
(between thoſe ſides) are =, allthereſÞ, 
both ſides and Angles, are =, 


A Tnce the fides BAC and EDF, arec=, 

| and alſo the Angles A and D, therefore be- 

el ing laid upon another, both the tides and Angles 

1 ſhall exattly meet, * and by conſequence the * 4x, 4, 
| point E ſhall fall upon B, and F upon C; there- 

fore * the line E F ſhall exadtly meet with BC, c ,. P 
and by conſequence” be== toit:and therefore all , Þ,, , 
are =. L.E.D. n 


_- as Md & A ——. 


Y Theorem XVII L 


In an equal legg'd Triangle (def. 15) 4 line 

{bd ] drawn from the top, and cutting 
4 the baſe ac] in the middle [_d/d], ## ; 
perp. to the ſame baſe. 


| FOr in the two Triangles, ABD andBDC, fb 
the fide BA="BC,and AD=®*DCand « gy, 
'"Þ D is common to both,therefore® the reſpeCtive w xp, 
Angles are = to one another ; and particular- 
Y thale two at D, wed are Any. p [_; and x 
j by conſequences BDis perp, to AC, QL.F.D. y nf 
| b Cc FOE T heorety Ek 


Of FIGURES. 
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Theorem XIX. 


In twoTriangles,where two ſides [| a c,e df 
are =, and a third fide[ef, & the 
A vole [ d ]ſubtended by this third ſide, 
25 alſo Ge 


His follows manifeſtly from def, 6. ca, 2 

But may be demonſtrated ( if need 

= as XVII, by laying one upon the 6 
c CIs 


lt. 


Theorem XX. 


The converſe of the former. If two del 
[bac, edf] be = and one Angle [4] 
, the ſubtendent {ef} of this angel 
ſhall be C. alſe. 


J* you deny it,let the i ſubtendent E F be==, or 

—)than BC, therefore the Angle D will beſ 
=or "than A, contrary to the ſuppoſition; 
wherefore it remains that;the ſubtend.EF {hould 
be (. than BC, Q.E.D 


Theorem 


Of FIGHRES. 


Theorem XXT. 


WW # two Triangles, if one (ide[aÞ, «8 and 
of | two Augles[ a, a6, b] (adjoyning to this 
| ſide) be =, all the reft ſhall be =. 


Et «6 upon AB,and they ſhall meet 2;alſo the * Ax. 4. 
| O Anglesaand 4being = to the Angles A, * Sup. ' 
; and B,ſhall exadtly meet'= with them.Laſtly,The 
point - {hall fall upon-C (for ſhould it fall any 


F whereelſe, as in E, then the fide 4 & would not 
fall upon the fide BC , as has been demonſtra- 1 
| ted; ) therefore Þ all the files are =, andby Þ Ax. 1. © 
} conſequence © the Angles. £. E.D. e AP, © 


of Triangles [abc,a&y] that have two An- 
gles,[faa, and 8b,] =, are equiangu- 
lar; that 1, have all their Angles =. 


| A E are to prove that the Angle C = y. 
? ' For the three Angles ABC together are 
oh —4 (2 |_ =) a by together. Therefore if © X. 
from theſe two equal ſumms, you take away A 
=*©&andB=* there will remainf C=y. e Sup, ? 
OE. D. | f Ax, $ | 


3 Theorem 


Of FIGURES. 
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Theorem XXIIL, 


In two Triangles, where one ſide, [ab,46] 
and two Angles [a, 4, and c,d ] (though 


are equal. 


Hree Angles of S=8# (2|_=5) three 

 .2 Abgles of © together. If now from 

theſe equal ſumms you take away equals, viz. A 

—hgandC=Þ\/ there will! remainB==6; 

therefore * (the fide AB being = ® @ þ)all 
are =, L. E.D. : 


—— JI" _— 


Theorem XXIV. 


In twoTriangles[abcd ef] where two ſides 
are —,and one Anghe| ad) (though not 
between theje ſides (v.XFV11,) all are =; 
provided that the other Angles be of the 
ſame lind:;viz._, acutezor obtuſe Angle. 


TD Feauſe the Angle D = A, therefore being 
14x.4. 2. laid upon it, they will meet,! and the point 


'm Sup, 


below or above,in G or y.Firſt,not above, for let 
- the Angle F be| or obtuſe, then AC Bmmſt 
'® XL. 3 be the ſame,which is =®*By C;(forBy Le. 


5 


rot adjoyning to thus ſide) are =1, all | 


Pa wn. HS id4r+tA A RO OH =» rr, 


E willfall on B (becauſe the line DE —=® A B,) : | 
alſo the point F, on C: if not, F muſt fall either | 


4 *# 
x 

"ne 

Fd 

I 


OT I "YL Po REO 


Of FIGURE S. 


E F,=" BC:)therefore ACB and ByC will be 
both | _or obtuſe,which is contrary to Th.X.24ly, 
Nor can F fall below, for let F, that is G, be[_ or 
obtuſe, it will he =® to BCG (becauſe BG 
(1.6.EF)=" BC) that is,2 |_ or 6btuſe Angles in 
oneTriangle E C G,contrary to X.L9ftly, Let the 
the Angle E be acute, A CB muſt ® he the ſame, 
therefore BCG is obtuſe = ®» BGC,, contr. 
X. Oc (3bove) let Ay B, i.e. F, be acute ; there- 
fore By Cisobtuſe — » B Cy,contr. X: there- 
fore E Fwill fall onBC. Andthe three fides 
being =, *all wili be =, G.E.D. 3 


— —_—— 


— —— 


Theorem XXV. - 


Of ſeveral lines that can be drawn from a 
point given | c],to aLine,[ a b] the ſhort- 
eſt is a perp. [c d] And of thereſt, the 


nearer tothis the ſhorter, | 


REcauſe in the Triangle CDE the Angle Dis 
I | ? (and(_ 4 then either of the others ) 
* therefore the ſubtendent CE 1s {7_ C D. Fur- 
ther, becauſe CED 4 is acute,therefore: C E E 
! is obtuſe, and thereupon'' CF CE.QE,D. 


C3 Theorem 


o Vl. 


Of FIGURES. 


"4 Theorem XX VI. 
Triangles [Ca 6, che] upon the ſane baſe || * 


j 


{re} and of the;ſame heizht (acf.47) 
( or, which #s the ſame, between the ſame 


;  Paraltels Fa b, C d]; ) Are = ] 
TA Raw EF and BD Parallel to AC, be- | B 
Ip re » A—RAF:, 
t IF. cauſe the Angle I" Ne ys acand | ' 
» XX]. the fide AE is common, therefore » the Tri= BA 
angle CAE —=-E A FE. In like manner the Tri- | = 
angle EF B, = EDB and CDB= CAB. Þ 

Therefore ACE+|EDB (4 of the whole, AC | - 

DB)=E DB- CBE; and taking away E 

 w Ax, 3 DB which is cotnnon to both, there remains 
WACE—CBE. Q. E.D. | | 7 


Theorem XXVIL. 


Lines Cabycd7] are Parallels, if equal 
Triangles Tc ad, cbd)] upon the ſame 
baſe [cd] can ſtand between them. 


JF CD be not parallel to A B, then the Parallel | 
| mult fg1l either above or below AB, asin F, | 
 * Pra. Draw oftt CB toF, and joyn FD. Therefore | 
© Y Sap. the triangle CED = * (CAD==,)CBD. 
Q.E, A. 


Theorem | 


Of FIGURES. 
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Theorem XXVIII. 
Triangles |S X] pon = baſes. le f. ed], 


between the ſame Parallels [ab.cd)], 


AYE —, 


[Et the triangles S and X be lo plac'd, that AB 
may be= CF or E D, then joyn AE and 
EBE. Now becauſe C F = AB, andA Fiscom- 
| mon, and the Angle AFC == E A B, therefore 
| * the Triangle S— A FB, in like manner * —= 
AEB,andAEB=bAÞF B; ; ſo then S=(AFB 
=AEB _ X. ew D. 


"_y LA 


Theorem XXIX. 


Theſe Lines [ab, cd] are Parallel, which 
| have between ths equal Triangles [cac, 


ebd] ſtanding on equal baſes. ce, ed] 


Orif AE be not. Parallel to E D, the Pa- 
ralle] will fall either above or below x 


which cannot be,- asin XXVII ; therefore > 
& E. D. 


C4 


Theorem 


2 IV. 
2 XV1L, 
b XX/YT, 


| | 0 IF. 
3 x21, 


*AXVIL. 


SE £77, 


® XX/. 


£ XXX. 
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Theorem XXX. 


A Parallelooram Cabcd? us Aivided in 


the middle by the Diameter [cb] and 
the oppoſue ſides are equal, 


CBA=<BCD? ...|Þ 
Brcauſe the Angle BCA=<CBD and 
the line CB is common, therefore 4 the Trian-Þſ £ 
gle CAB—= CBD. and by conſequence the .. 
Pgr. is divided into two = parts. And becauſe 
of the = ly the fide AB = CD and 
AC=BIY OE 

Note, The Gppoi Angles [ ad, ande b] of 
a Pegr. are = 
Since the two Triangles ABCandCBD areſ 7 
=, therefore © the reſpective Angles are =, |} © 
viz, A =D, and the2atC=2atB, Q,E. D. 


L — ” ———_— hmm — 


Theorem XXXL 


. Two Diagonals Cad, cb] (or Diame-© 


* ters) inaP Fg cut themſelves in the mid 
_ ale Le), | P, 


Becauſe in the Triangles AEC and BED the 

Angle EBD=fECA, andE DB =fE 
AC, and the file A —=8 B D, therefore Þ the. 
Triangles are ==, and by conſequence the fide 


AE=—=ED, andBE=ZEC. Q.E.D. 


Theorem 
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. Theorem XXxII + 


A Line [ab] paſſing by the middle [ e] of 
the Diameter ['d c } cuts the Pyr. amto 
two equal parts. 


BEcauſe Oh Z=iXx+SandZ=tX, 

(for the Angle ECA=!1EDB,andE AC 
— 1EDB, and the fide EC=®" ED) there- 
fore ® taking away the equals Z and XN, there 
remains O = $, which equals being added, it 
will bOX= SZ. L.E D. 


Theorem XXXIIT, 
In a Pgr. the Complements (ſo $ and Z are 
|| cald) are = - 


For OZA —=0XSV, all together. Alſo, 
O=—=02oXand A —9V, therefore P there 
| remains Z == $. Q E.D. 


A— 


— —_— —— 


d. Theorem XXXIV. 


Pors. Ca d,c e,f g7] berween the ſame Paral- 
lels [a t,ch7] upon the ſame | cd), or &« 
qual | cd, 8h] baſes, are equal. 


ZE are to prove that AD=CE=EG, 


FF thus, The Triangle CBD (32AD a 


| XXX. 
k XXL, 
LF, 


m uf. 


N Ax, 8. 


0 YER. 
P Ax. 


d XXX. 


"Ss: - Of aCTIRCL E. 


a'xxyHL. of CE) = 4 EGH (4 of FG.) Therefore 
e Ax. 9. * the wholes, AD,'CEandFG are, alſoequal N.. 
CAM. 


p_ P | it 


CH AMS: WW 
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hem 


Theorem XXXV. 


A Line [bd] paſſing the Center, u perpen-ſ 
dicular to a Chord | a C] which it divides} 


in the midale [4]. + 
e FRadins's Or the fide EA="E @ TEM: 
DE. on - Dain CP? and D Eiscom - 


ſ Sup. mon, therefore* the Angles at D are =, and by 
£ x71, conſequence » |_. Q.E.D. (Defe 7.) 
a, 


| —r——_ 


B] 
A 


Theorem XXXV1I, 


be / 
And if it [h d) be perpendicular , it diyer 
vides the Chord ac] in the middle, 


er 


W Radine's. PROr thefideEA— wEC, ED is common, and he 
x Fup. the Angles at Dare ==; therefore AD= 
Y XX. YDC. 2. E.D, | 


Theorem 


Of a eITRCL DP. 


fe & Ab A I SiS AS AC. cl. 36-44 i 


Theorem XXXVIL 


f it [bþd] divides a Chard [ac} in the 
middle, and be alſo Perpendicular to ut, 
| it paſſes through the Center. 


F not, let ED paſs thongh the Center, there- 
fore the AngleED Cz is|_ = * BDC that 
, a part == tothe whole. &. E. A 


———— _ —ſ— FP ——— 


— 


Theorem XXXV1III, 


hat point [a] u the Center of a Circle, 
from whence more than two equal | ab, 
| a d, ac? right Lines cath be arawn ro the 
Circunſerence. 


Raw the Lines BD, DC divided in the 
; middle by AE, A F, becauſe the ſides 
— NN 6 " oo and AE is common, therefore 
2 Angles at E are —, and by conſequence d[] , 
erefare * F'A paſſes the Center. As in like 
lanner , by. the ſame reaſon does F A. Since 
erefore both theſe paſs the Center, It muſt be 
ſhere they meet ; viZ.inA. Q.E.D. 


=" 


"41 


Theorem 


bc onfbrud. 


Of aCIRKRCLE: 


— i. _ _—_ 


—_ 


Theorem XXXIX. 
Croſſing Chords Lac, bd] (net paſſi ing! ſ 


Center) do not cut each other in fr 
middle. Fu 


, POrif E were the middle of both , then! 
g © (paſling the Center) would make F EC 
EXXXY. ftoAC, and FED{[| ftoBD; that is Ft 
£ Ax. 2,2 —8&FEDapart== to the whole, L.E.A 


Y at | itt 
Theorem XL. 


Of ſeveral Lines |_ ac, ad, ae ar 
from one porgt [ a] (in a c zrele) to! 
circumference, the greateſt [a c] p4 

* the Center ;, the reſt are C. as near! 
21s. 


| he 
6 Redin's. LBC="BD, therefore ABC (=i Al 
! AX. 3. B C_*AD. Q.E ea 
DIE - 2 BEDC. FBD(-— "BEE, and omittifÞvo,, 


the common BF) FD (_ FE; and (adding; 
common AF ) ADCCAFEXC)M 


2: ED. 


FF: 


Theo! 


Of a CTRCLE. 


Theorem XLI1. 4 


ſeveral Lines ['a b, cd, ae] arawn 
from one one point [a] (without a Cir= 
cle) to the inner circumference [bd e] 
the preateſh [a b] paſſes the Center ; the 


reſt are greater as nearer. 


A C+(CD=!)CBE"AD. 1 radiui's. 
L.E.D. m XJ, 
 CEFDC_®(CD=1)CEE; therefore n 4x, $8: 
itting the common CF) FDC_®FE, and | 
iding the common FA) DFA (2 (EFA 

nEA. 2.E. D. 


i ——_—_L— 


4 Theorem XLII. 


"Beveral Lines [a b, ad, ae] drawn from 
me point [a] (without the Circle ) to 
pits outward circumference, [bd e ] the 
« Weafab] i that which being continued 
told paſs the Center, the reſt are leſs 


yi Wnearer tothis. 
| l 


DA C9 CBA, therefore (omitting » y7, 
the equals ? CD, CB) DALE TBA. » ,uius's: 


1 4x. $- 


2. Draw 


23 
o YI. | 
P Radits's. 


1 AX, 8. 


V X/. 


Of aCIRCLE. 


2. Draw out CDtoF, CEFC_* Ch 
and (omitting the equals? CE, CD) E Ec — 
D E, to which adding the common F A, EF 
C_4(DFACoDA, L.E.D. 


IDIOTS — Ci 
Theorem XLII. 


If one Circle touches another, a {| 
[b a] drawn through both their Ceniy,..} 
[bf 7] will fall upon the point Cer 

| J_w3 #pon the poent of tou ding 


ing\ a ]. fs FE 
ag 4 : 


F not, let the Center of the lefſer O be C, $" C 
4 the line that paſſes through both the CentVar 
B,C, fall on D. vince then C as the center of P0111 
"JO, CA —=rCE, to which if you add 
the common BC, BCE (=!1BCA) (_' 
A—=u) BD. £.E. 4. 


, ; Oz 
Theorem XLIV. 


[Fit 
If Circles touch withont, a line (bc) th 
joins their centers will paſs through os 
point of touching | 0.7 bes 


; .., Þoth 
EF Obe not the point of touching, let it if} x 


thenB A, C A will be Radius's of thel 
ſpective Circles ; and by conſequence =toh 
OCTIJ®BA, AC, which is a contradicug. 


Theol 


Of a CIRCLE. 


—_—— — — — 


Theorem XLV. 


Circles whether within or without, rench but : 
zn one point [ a]. 


[F it be poſſible, let them touch alſo in another 
point, as B, draw the Line E A through the 
Centers E 3; therefore EA — *FB, and (ad * Redime's, 
ding the common EF) EF A(=YvEEFB) Co, 7 AX & » 
: E B, againlt def. 21. * Xl, 
Alſo if they touch without (as. in fe. XLIV) 
inOandA, then BA, AC =—=BO, OC, con- 
rary to XI; wherefore they touch but in one 
Toint. 2. E, D. 


Theorem XLVI. 


One Circle cats another in two points only. 


IF it be poſlible let them cut in four, AB CD, 

'F therefore four Lines drawn from theſe points 

 FÞthe Center of the O a, will be equal 2, Where- 2 xudins. 
3s by XLII, thoſe 'will be C_ which are neareſt 
eCenter of the © Þ. If the Centers fall within 


vth Circles, it will be in lItke-manner Contrary 
q Þ XLh, 


Theorem 


el. Ra ett _— P "SL > 1 
f $0. YE qr © 4b - "5 > gn, C7; £3 
- oy "> 77” ©. a KS lp # "We A 
o *. . Y v 
% 7 4 4 - . FS” 
- 


 ® Of aCTRCL E, 


ſh. 
th 


hn A. ..f mt = — 
. 5, 0% « 4 . wo ” A—_ 


Theorem XLVIL 


A perpendicular [bc] to the end of th 
Diameter [b,] falls all of it without th 7 
Circle. | | 


e 


Rom the Center D, draw the Secafft D C, th 


S Sup ff Angle DBCis x. - b, and thereupon _< 
e:X, CB; thercfore the ſubtend2nt D C C_ 4 DBEfer 
TXF a Radins,and by conſequence the point C is withdef 


out the Circle. The ſam- reaſon will hold for al fide 
points between Cand B, therefore &c. Q.E.2.,N wo 


Pre "I" i —— Mee Kit. ——_ 6 — — ah > bo —_q 
In" = @- 


—_— "_” 


Theorem XL VIIL 
The Angle (da b] of the Radins [dayTy 


and Circumference 15 Gm than any acmt 


Angole(dae.] 
RawDE perpendicular to A B; the Ang . 
e Conflr, JI DEAis[ *, and ©_ f DAE. Thenjſ('or 
f x - fore the ſubtend, D AC_ 8 DE, ſo that D E mulſſj**0 


£ XY. fall within the O, and by conſequence the Ang 
| D A Eisbut apart of D AB, and ſo "J thanifſ®nt 


L.E.D. 


Theogl. 


Of aCIRCLE.. 


th. 


Theorem XLIX. 


The T angent [ba].of 4 Circle (def. 27; ) 


| 
makes al with the Radims [ca]. 


& FOr if it made an acute, it would fall within 
K the Circle (Þ ſince the Angle of the Circum- k Pye, 
F ference and Radius is (©_ than any acute,)(4g4inff 
© def.27.).1f an obtuſe, then the Angle on the other 
ide C A D,would be acute; and by> conſequence 
© wou'd fall within the Circle, againſt def. 27. 


a= 


W—_ 


Theorem L. 


| Two Tangents [a byac,] drawn from the 
fl ſame Point a}, are equal. 


ROr the Angles, DCAandDBA are| i, and i pye, 
thereupon k—=, Alſo DCB =1 DBC, kx, 2. 
A(for DB» — DC,) which being taken from the 1 x711, 
Ftv foreſaid [_ Angles; there ®remains ABC mn radius. 

ZACB, and by © conſequence the ſubten- n 4x. g. 
i dent AB= AC. L.E. D. © XI]. 


D Theorem 


Of 4C1RCL E 


Theorem LI. 


3s Def. 33. Lines, [ad, bc] P equidiſt ant from tht ] 
Center | e] are equal. | 


Ext fall the Per pendiculars EF, E G, from theÞ 


| Center 4 [ 

4 Radius's. EA1=EB 
| 50a” Thefite FECL = 3 a the AngleBGA | b 
 Cafx.2 (L9)=ſEEFB., rt Therefore the OG c 
XX). AEG=BEE, and the fide AG== BF. F 
like manner the fide GD —= FC: therefore th FS 
u Ax. 7. whole AD*=EC. | & 
Bo 
* | EY Cr TIE -js 

Theorem LI. ; 

Of Lines Cab, ac, ad," ina Circle, thi) 1; 


greateſs is the Diameter [ad,] the ve| 
ate greater as nearer to this. 


vAD,4C, I-A ED(® =AEC) AC. £.A.D. 
being Rad. ' 2, The Angle AECC_*AEB, there 
and A F,., fore the lubtend AC{_YAB, (for the ty 
common. fides A E GE=AE B,. all Radius? J) « E. D. 
x Ax. 5, If it be ſaid that EG, is further from t! 

Center than AC; and yet not JAC, from tl 
1 Xx. point. A'draw a Linefas A B) equidiſtant fro 
2 Pre, the Center with F G, which ſhall be = to F ( 

but 7] than AC, as before, 


Theorel 


Of aCIRCLY 


Þ. nts, w-FY " We 


bY —_— 


ct mtommmhnmnntmnttmnrnnn——————t_ _— 


Theorem LIIL. 


The oppoſite Awples [bd, a c,7, of a forr 


ſided Fipure Cabdc] wſcribd in 4 
Citele, are quill 16 2. 


F FJRaw the Radius's, LA,LB,LC,LD; the ſeveral 


ccD ww Tr w—_ 


Angles ſubtended by theſe Radius's will 
he: =, viz. 


E | CG) Nowall theſe Eight together, 
BID? | H | arez=a4|, (Þbecanfe the Fi- 
I; © |M| gure ABCD, may be divided 

KJ LNJ into two Triangles) therefore 


| either half of them, EFIK, that is BD; or 


| GHMN, thatis, AC, are = 


4 AIH, the Angle Ac == 


21... 9, F, D. 
Part IL. 


| In caſe the four ſided Figure cnfiedbed, 


Gs 99.) fats withont the Center [i]. 


Raw the Radius, TA, 1C, LF, IH, fo the 
ſeveral Angles. 


110 are =, VIZ. 


Now id the Triatigle 
= H; and theſe Anples 


a X]ll. 
b-X: 


< Pre. 
f Ax. 8; 


3 x11. 


e XIIl, Omitting therefore the 
equals A and H, there re. 
_ ' main equal halvs, BEF, 


Of aCIRCLE. 


and DGH , which altoge- 
= are = 4|_ (4 becauſe 
the whole Figure BCEG, 
Fre be divided into # Tri- | 
angles, ) and Fed a either half, ( being the Þ 
oppoſite Angles,)are = to2[|_. ©. E.D. 


1 radica's. 


2 [-: 
Theorem LIV. 


All Angles Ca; e] in the ſame Segment, 

> fd] (aef. 30.) are equal | 

P 

CaA= 2|_ + Therefore {omitting the Þ ? 
common C) Af —E, £.E.D. F: 


—_— 
——_——————— 


Theorem LV. | B 


As Angle .c fd] ina Segment [cedJal - 
the  jabet [f 7}, #5 denbleto that .c bd 


which ts at the Cireunference. 
off 


PFOr the Angle CED8# = EDB--B; which | 


FDBb— —Þ.(the ſubtend,FD being '=FB)} 
and B— A: Therefore CFD is double to B 
oT A. Lg ED : 


Theorem 


Of a CIRCLE. 


_— 
—— — —_— 


Theorem LVI. rage 
The Angle [abc] n the Semicircle 1s L. 


| THc Angles A,B, F+E,D,Ck—gq[.But * X. 
E+D!—2| : Therefore A,B,E,C == 1. 
, But B, E,*=A,C, that is, either of ® 4x. 
i pair are —|_, and by conſequence B-|-E, * Xl. 
| the Angle at the Semicircleis | , £.F,D. 


—— —— i 
—_ «tins. 


Theorem LVIL. 


| An Angle in a Segment 6 the Semi- 
Acute, 
Obtuſe. 


| REcauſe CBD is *»| , therefore CBA is 6 PIR, 
| ' Pobtuſle ; and CBE, P acute. L.E. D. 1 PDef.8,9- 


| circle is ; 


þ co _— 2 


FO Theorem LVIIL 
P Equal Angles, [ b,e;k,1;] whether at the 


| Center or Circumference, are ſubtended 


; | by equal Arches, [ac,df.] of = Circles, 


RBEcuſe the Angle E1=B, and the fides 4 Sup, | 
DEF* = ABC, therefore being laid upon * Radiz:'s 
D 3 one of *= Ns. 


| 1 Ax. 4s 


' 4 Sup, 


t Pye, 
| VU Fup. 
» TIY. 
X Ax. 7. 
Y LID. 
s Ax. So. 


_ quence the points D, F with the points A, C; 


Of a CIRCLE F. 
one another , they ſhall f meet, and by conſe. 


likewiſe the Os being 4=z , (if the Center E, 

be laid upon the Center B, ) they ſhall meet || 

and by confequence the Arch DF with. A C;Þ 

wherefore they are =. £. E. D. | 
Now, L, are ſubtended hy the ſame Arches;Þ| 4 

which are already pray'd =, x1 | 


Theorem LIX. 


The cg Cact? at the Center , ſtandin 
upon half the archFat}], # = to th 
Anple at the Circumference, Fanding upol 


the whole Arch [a fc}. _ 


| POrthe Angle AEF: =2 CBF\(the ArchATh © 


being »=EFC) but AEF is *double to © 
ADF, and CEF is *donbe to CDEfp + 
Therefore ADE* = CDF, and both together 
(viz. ADC) are =AEF; but ADCyY= 
ABC, therefore: ABC—=AEF. .£Q, E.DI 


Theoren 


'= | Theorem LX. 


0/4 Line [dc] paſſing through a Circle at 
| the Point [ c] of touching,ma\es an Anole 
to the T angent [a b]=10 an Angle in the 

|  oppaſite Segment, viz. DCA =E, and 
j. DCB=M. ... LEVI 


2 


þ [Raw the Diameter EC, | and 5pyn £ D. 
!Þ -— 1+ Becauſe the Angles 2 FDC, 2k bFECA, ? I1. 
are. Therefore K<-=H, or D CAj jp PXUX-. 
| 4=|_, and (omitting the common H) there c X,EA$%5, 
| remains DCA*®=—=(KF=)E. QF D. © Axe.He. . 
' 2. The Angle Et M8= (24 ) ba *LF. * » 
| DCA DCB: Therefore ( taking away * E917.” -** 
| equals, DCAiandE;,) there ' remains " Lev 4 
| DCB==M. £L.,E.D. 0 YT 


Ln”) 


$3. 


'4* 
; 
A —- 


$2 


1. Inverted. 


» Or: 
: Dtvided. 
E. ©: Of. 


« Converted. © 


Or. 


» Mixed, 


2. Alterned, | 
3- Compounded. 


Of PROPORTION” in General. 


_—_—_ 


CHAP. IM, Paxr 1. |" 

5 pn = 

= ; "— ch 

Of Proportion. in General. A 

TOE ————z | 

Theorem LXI. oK 

mo 

If four Terms (A: B:: C. D) be Propor-fof 
tional, all the following c hanges the 


ſaid terms ſhall be Likewiſe Proportional. | 


AB: C:D335: 5T-T 
[ F 5h x EC | 9-12::-6."8 
AO: ” . D | 12. 8: 9..6 
A+B.B":: ciD.D. -'2T. 98142 6 
A+C.C :: B+D.D. | 29. $::15'; 6 
A—-B.B:: C-D.D-*| 3 9: 256 
A—C:C::: B-D.D hn $1: 236-6 
AAEB:;: CC+ ; woes Dal, 
ah ws 3,2: $$ 
AA#C::B. Fs 
12. 4:: 9+ 3 
A+B. A-B: :C+D. C-D| 21. 3:14. 2 
A+C.A-C:B4D.B-D J. 42: 1% 


| 


th 


Of PROPORTION in Central. 


annext according, to the following inſtances, in 
Theor. LXII. only Note by the way, that all theſe 
Changes of the Letters, agree alſo to the ſides 
of the Triangle, ( big 61.) which it would not 
be amiſs to look upon all the way, as On 
theſe over. 

'- 2. The firſt Change. Haverted , ' affirms no 
more than this, that if A he av hig in reſpect 
of B, as C isinreſped of D, then B isas little 
in reſpeRt of A, as Di 'Sin ITY Cc which 


ay 2 for an Axiom. | 


——— ——_— Ou 


ns —__— —— Ceo Euibes 


Theorem LXIL, 


IT be ſecond Change, Alrerned AC CxB D 


2.8::9. 6, 
uproſ A,B,C,D; to be Tines Aivided into 
ſo many parts, viz. 12,9,$,6; then 12 . 
8:79, 6; for $ 1s contained once and'a > 
(vIZ, 4.) in 12, and 6 once and a > (viZ. 2.) 
Ing. Sothat B and D arelike parts of A and C, 
and by conſequence A. C::B.D. &.F.D. 


' Theſamemethod will make all the rett of the 
hanges appear proportional. 


CL ou Ruf in order to a further De- 
 jRE monſtration of this thing, (if. 1t 
——— - he required) let us conſider, 
D — That the firſt Axiom about Pro- 
a =—,,---- Portion, Which 1s naturally evi- 
= dent; and on which the. whole 
Doctrine 


That all theſe Changes are Proportional, 
[may appear ſufficiently plain from the numbers 


Note 1: 


2. 


54+ 
k Ax. 10. 
Fig. LXIl. 


I Def.392 


m Sup. 


Of PROPORTION in General. 


Dodrine of it is founded, is this, * That equal 
things ( A, C,) have the (ame bigneſs in reſpe& 
of a third; (or of equals (B, D). Since in this 
conſideration equals are but the ſame, (for 29 
Yardsin a bundle, make but one Yard meaſure.) 
In this caſe, (A.B:: C. D) Proportion and 
Equality is coincident; the Terms being both Þ 
Equal and Proportional. | | 
Let us now increaſe the wo firſt of theſe 
equal terms, (Aand C). And to do it by degrees | 5t 
(that the way may be clear,) let us firſt add on tot 
point to the meaſurer B, (as in) ( the effeg] (in 
which 1s this; that A 1s not now ſo big in ref 1$7 


= A C: 
ſpectof b; as Cis, in reſpeCt of D. (>= 5] L. 


and thus the Proportion is deſtroy*d : to reſtor:Þ 
which ) by conſequence we mult in Preportzon | 
add 3 points to the meaſured A; (as in af 
m becauſe A is 3 times as big as B. Thus th 
Proportion is reſtored, (and the equality de L 
ſtroyed ) «4 being now three times as big as 6; 
juſtasCisto D. (4.b::C.D). £.x.D. 


To Proceed. B 


It 1s naturally evident , in the firſt 4 term: 
that A is as big in reſpect of C; as Bis, i 
reſpect of D, (becauſe of their equality) (A. ( (I 
::B.D) conſider them now increaſt with th 
points : which we have already proy'd we! 
added Proportionably ;: (A being 3 times as di 
as B; and therefore ought to have 2 point 
for the others one, ) ſo that 4 and b are Prop 
Honably increaſt above what they Were On 
ti 


Of PROPORTION i Generat. 
that is, 4 is as much bigger than it was (A)* 
gas bis than it was(B). Or (ſince A, C and B, D 
o are equal) 4 is mueb higger than C, as 6 is than 
}BD; 4. C::5.D, whichis Alterned. £. E.D. 
if And thus how many points ſoever (or Lines) 
1K yau add to By if you add of the (ame to A, in 
Proportion to its bigneſs above B , there will ſtill 
he the ſame reaſon why 4 ſhould he to C,, as 6b 
isto D. For ſince A and B were Proportional 
toCandD; and are nowProportienally increas'd 
(in 4 and b) above what they were before, that 
isabove GC, D, it follows that they muſt fill be 
Proportional to C,D; that is, 4.C :: b. D. 
ELD. ($079 


7” ax, > I 


— W2, 
eee eee 


Pp 


— H——— 


Theorem LXINE, 


—Ee—_— ww 


—_ w= Nw T5 
<> 


Like Parts are to one another, as their 
Wholes are. 


= = 


and D arelike parts of thewhole tides of the 

| Triangle, it being prov'd in LXI. 3. that 
|AT+B .B::E+D.D, "Ih F 

21 «05:14 +0 therefore Alternedly, 

— . AFB. C-D::B.C, 

(LXL. 2.) 1t hall be, 2. 41:55 95 & 


Theorem 


2 being qu. 


Fig. LXT. 


$6 


Reaſona- 
ble Pro- 
portion. 


1: Ih Obteer. 


Of Þ ROPORTION.in General. 


s # s +. | o Ph r Te1 : - ” x 
. | f £033 \3.5 > $i II £ 4 aw 
FT. - - « K. ; 


* ' % N ” 


Theorem LKnv. Bike 


If t In continued Proportion there y” ſavers 
terms in two rows , A,B. LS -—D,EF, 
Ec. <5- Or if ſeveral terms be carried on Wand 
proportionaly, two an one row to two-11 
another , A.B::D.EF,andBy. 
CE : 1, &e. then the extream 


(A, ol n one row, ſhall be proportional | 


to the extreams 1n the other. If 
f, E] 
SE B, , CStt =D, Z'Y BE, E50n -:-4 
; - 
or if, 
A.B :: D..FE 4 
12-. 6.452358. 9 
S . 44: E -..F 
'26. poi 3} 9 « 6 
' "5c, ET « 
Then , 
&A-j:3 QC: D 7, . BF 


5 12; + 4 5%; 18 6 | 
AS may appear from the numbers , becauſe 
"Pp TR” | : i © 
1s contain'd in |, three times, juſt as A. 
Ms Os A 
In + But for further proof, = may he call'd 


"4a 


Df PROPORTION in _—_ 


a whole; as being compoſed of > ra and |=. The 


like of = as compos'd of Da E* Bat the 


parts of both theſe wholes: are= (vip Rag => 0 Sup. 


C F 


and B 0 =z} and therfore the avain(> 2) 
muſt be = too, (Ax.s.) L.E. D. 


| Theorem LXV. 


If the former terms remaining , you prefixx %Difuro4 
| S to the ſecond row, ſo that the two 

| laſt (B, C) of the firſt row, ' may be 

| proportional to the two firſt (S,D) oy the 

FOR row, #t ſballbeas A.C::S. 


58 
? Sup. 


q Pre, 


Fig. LX1L 


Of PROPORTION in General. 
E i B S | 
For, pr={er=)p Therefore by Alter 
ning and Inyerting PE (z+=)& QED, 


It may appear alſo from the numbers.. 


Theorem LXVI. 


Unproportional terms , are unproportiond 


in all the foregoing Changes. 


je 4 ALC 

B-5D: 
=, 3 For ſuppoſe the one point only addel | 
toB (as inb \) A is now not ſo big in reſpe of 
asCisinreſ pect of D(as we — G 


and by conſequence Ahernedly T - ; for Al 


but = C, but 6 is C_ D, by a point. An whichi 
naturaly evident , by looking on the Lines, ant 
may ealily be applied to the other Changes. Tt 


give one inſtancein number S,let itbe = 9:6 - 


Then allo Alterned, Oc, it ſhall 


then Alterned, 


taird but once and a 3 (viz. 4.) in 12, where: 
5 Is contain'd almoſt twice in 9g: So that 9 | 
bigger in reſpect of 5 than 12 is, in reſpect 
8, or, what is the ſame, 12 is "J in reſpec 


of 8, Go CHA! 


Of Proportion of TRIANGLES. 


a -— —"——_ —w—@. 


— — edt. onnthe 


CHAP. II. Parr I. 


A a __ ——_— us. 


— _—_ ——_ mY —_— 
ELECT ad ” hens, ad. as. ad 


Of Proportion of Triangles , &c- 


4h —— — mn 
Theorem LXVII. 


The ſides [a 8,49] of a Triangle are cat 
Proportionally by a Line [19] Parallel 
oj to the baſe [£7], viz. A.B:;:C.D. 

L He Line fe being always mov*d Parallel 


] T towards £y, will at laſt meet with it in 
IF all points at once (for if any part of  «s ſhould 
.< touch before. another , it would have been in- 
clia'd in that part to £4, and by conſequence 
$ would not be Parallel) and by conſequence in 
F the points 8 and y. Since then d's begins at: 
once upon both the ſides of the Triangle e &, 
ey; and at the ſame time comes to the end of 
$ both, £4 and yy, it follows, that when it is come 
| to the middle of one, 1t is alſo at the middle 
of the other ; when it has paſt over three parts 
< of one, it has paſt the like of the other, Gc. 
< $0 that B, D, will be always lie parts of the 
fides AB and C+D, and by conſequence 
gA+EB.B:: CH-D.D, and by diflolving 
the compoſition, A.B::C.D, £2.E-D. 
Theorem 


Of Propirtion of TRLANG LES; 


Theordht LXVIIL 


4 FP. [T] cutting the ſraes of a Tri. N 4 
angle Proyortionaly , is Parallel tothi, 


"we [SY]. 


f7Or if any part of (that is y 8) ſhould touch 
fhe baſe &y before another, it would he 
inclin'd to the aſs in that part, and by con-J$0T 
ſequence would not be Parallel. Q. E. D. 
— Ss —_ ; WOO RN K-96 INS; Th 


Theorem LXIX. ”* 


The baſe u to the Parallel Litie , £42] 4 s 
the ſides are to their parts next the A 
top [a]: That i, E-I-F . G :: Bly: 

Fi A. A:: DC. C. Y 


ME 8 4 being drawn Parallel to C D, it will 
be (by the Prec. inverted) D.C :: B . Af 
T XXX, \ E. (Er =) G therefore compounded (ſup 

pong C D the wes an1 », the top) Di} 7 

BFA. A:: FG. G. LED, 


L 


's, 
Theoren Ire 
& I; 


Of Proportion of TRLANGLES. 


Theorem LXX. 
A Parall. to the baſe, cuts off a part [XJ], 


. towaras the top, Like [ :: 7] to the 
whole Tring. 


fm of LIP 
For the Angles o ta = and & 1s 


abyi—and 

common, therefore X is equiangled to the whole 

Triangle. 

| Further, the det DC. C :: FE. G::BA.A: 

[Therefore Alterned, DC. FE::C.G 
| and FE.BA:G. A! 
Laſtly becauſeB. A:: *D. C, therefore Com- 
ounded , B+ A.A::D+C. C, and Alterned 
*B--A.D+C :: A. C: Thus all the fide? 
eEbout the equal Angles are proportional; and 
Blby ® conſequence X is :: to the whole Triangle. 
0. EF. De 


_ OY — 


NS. ———__—_—__—_ — _ IE VI ns. ht. þ 


ill 


0 Theorem LXXI. 
| Equiangled Triangles (440.8. are :: 


Ut off, by the linefy; ab,a% = Se dt, 

'” becauſe the Angle @ *= d\, therefore X = 

'Þ'S, therefore the Angle 1 1=(7x==)09, there- 

gre 2y*Parall. ng; and by conſequence the 
Friangle an9 , i$*;: (X Þ::)S, 2.£.D. 


E Theorem 


Def. 44« 


IF. 


8 Pre, 


v ZXVIl. 
Inverted. 


v Def. 45s 


® Sup. 
T XVII. 
27]. 

a Pre. 


b 4X, 19» 


2 OIEI GS 
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Of Proportion of TRLANG LES. 


PO EET CE e— — 


Theorem LX XII. 


| Triangles [and,S.] are like, whoſe fuel 


are Proportional. 


Take ay = ie, and draw y & Parall. 0: 
_ BFA. = D 4 C \.__BFaf 

'A Fs — Fl: 

therefore, Af=ez: Further, =4 —( 5 ons 2h. SD | 

) ———J - 7 Thy Chor #7 


== : Therefore Ff=27; ſo then $ ha 


equal 11 = to X, and by b conſequence —.Angs, 
therefore isi:: (Xk;:) and. ts D. 


Therefore — 


bad. on, "I—rm8R ont 


i — 


Theorem LXXIIT. FS 
Triangles [an0,S.] whoſe ſides are Prif 


portional , are equiangled. 


His 15 Demonſtrated in the operation of tir 
Precedent ; for the Suppoſition h- ing tit 
ſame in both, it is there prov*d, that S has =Þ 


LLXX. and Angles to (X, which has! = Angles to) a.m ; 
Def. 456 | 


. L:E.D. 


| T 
Theorec " 
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Lemmon 


—_ ——_— 
I 


Theorem LXXIV. 


| Triangles 410, S.T are ::, which have 
| one Angle =, {#a=4] and the ſides 
about that Angle Proportional B-|-A. . 
C-|-D :: $40: 


Ut of, (by the Line þ y) a6, ay = 2,40. m Sup, 
Becauſe the Angl an— 9) therefore X2==S, n x71, 


| and by 2 conſequence 1s ::, .now becauſe AB. o XXL 


(SP or) Am:: CD. (4{Por) C: There» q Conf. 
a fore &'y Parallel n 9, and by conſequence « 10 4 7x11, 
is*::(X 3: So D.E.D, | it [AVI 


Theorem LXXV. 


? 


| Triangles | «n0,S.7] are ::, which have 
two ſides Proportional | B--A. D-| C:: 
S.CT], and the Angle oppoſite to 
theſe ſides, = [= C7] and another of 
the ſame kind, 


: ' Sup.” Als 
| Cut off (by the Line £5) a6, 4 y=0s, Hg. Ws 2 
j | B-FA DEC l 4 
Becauſe ——— f —=—— --.,: ® There- * Confrr. 

| (Ifor)A © (4 or)C u I XII. 
| fore &+y Parallel y 9. Now the Angle [== "v 1 

| ($*==)54-: Therefore X* — $, and by con- x yy; 


| quence 73: , but an9*::(X::)S LED. y x xx, 
T | E 2 Theorem 2? LX711, 


» Ax. 2 


| © Sup. 
f XII. 
C 1x71. 


Of Proportion of TRLANG LES. 


— — —— G——_ 6 


—_— — 
ON IEU Os —- 


Theorem LXXVI. 


A Right-angled Triangle Ca b cJ, divided | 
by a Perpendicular [ad] from the U_ | 
to the ſubtendent , 5:: its parts [a bd, | 


adc]. 


POr each part has one Angle common to the | 


whole, viz. Band C, and one Angle |_ 


(vizs at D,) a =BAC: Therefore the whole | 


15 b equiangled to its parts , and by conſequence 
cis :: to them. ©. E.D. 


« 


Thorem LXXVIL 


The ſfrdes of a Triangle are Proportional to ||: 
the parts of its baſe, divided by a Line | 
that cuts the oppoſite Angle in the midale | 


fs. A::D.C. 


Raw out A, Infinitly, and GI Parallel IH, 


therefore the Angle FGI!2 — (HE Ge — 


HEE* —)GLIF, and therefore the ſubtendent | 
FIf —FG, &# But, (Bthatis) FG. A::D.C. | 


2. E.D. 


Theorem | 


' Of Proportion of TRLANG LES. 6g 


Na a Te ati. 


| Theorem LXXVIIL. 
| Triangles of the ſame height, (or between 


the ſame Parallels) are to one another 


as their baſes, that s,$.Z::DC.CE. 


T Ake DB—CEF, therefore Xb — Z. Now Þ XX77, 
if CA be mov'd, on the point A, as on a 
Center, towards AB, they will at laft meet : 
and CA hall at the ſame time have paſt over 
the whole Triangle, (ABC,) and the baſe (BC ;) 
and by conſequence when it has come to the 
middle of one, it will be at the middle of the 
other ; and fo, in Proportion , whatſoever part 
1t has paſt over of the Triangle , it will have 
- palt over a like of the baſe ; and (by conſeq.) 
will divide the Triangle and baſe Proportio- 
nally; that is, that S ſhall be to (X=)Z:: 
DC.(DB=)CE. £&.E. D. 


et... et 


Theorem LXXIX. 


Equal Triangles X'S, having one = Ang. 
| [atc]} bave their ſides about thu Ang. 
: reciprocally proportional, AC . CE :: 
| DC. CB. 


| Et the = Angles ECD, BCA, be ſo joyned 
"= that EA, BD may be Right-lines, (which is 
| + Tae poſhble ; 


Of Proportion of TRLANG LES. 


| poGible ; as may eaſily appear from III. as 
| 1 Pre, the II. does from I. 1hen joyn BE: Now, 
| kForX=S AC , (s k— S. DC 
SUP. * CE —\z(4x.10.)Z =) 


a 


Theorem LXXX. 
Paidiclogr abs [O,S,] of the ſame height, 


are to one another, as their baſes [| cd, 
ds]. 
O; allo DFG,} 


ixFyx, PÞOr the! was D, 2k, 
nLXXV11I is S. But—+; =, —, and Alternelf 
z0 By 


0. E.D. 


A 


NN — HECEISTS .. oo N——a<— 


Z 
"= ECD::- —(- O Whole 0 
**. DG \£S "whole /S* 


Theorem LXXXI. 


Paraltelograms | O, S, ] having one Anglt 
=, | at, C] have their ſides about this 
Angle reciprocally proportional, E C, 
CA: BT CI. 


* Sup. Or ſince So—=O, therefore 3 S (vz2. the} 
? LXXII, Triangle ECD) P=1 >. BCA:) 


«7 XxIx. and 1 therefore, EC.CA::BC. CDy 
8: Eo D, 


The oren 


Of Proportion of TRLANGLES. 


_.. 


—_—____ 
— —___l— 
._—_ 


| Theorem 'LXXX1.. 


Parallelograms | S,O,] that have one Ang. 
| =\, { and by conſequence all Rettangles) 


are to one anotier 1 a reaſon” compoun- 


ded of that of their ſides, 


For fince ſuch Figures have both Length and 
Breath , to know the reaſon of one to the 
'| other ,. it is neceſſary to compare both their 

Length and Breadth, (that is, their fides) and 

out of the reaſon of both theſe, is compounded 
»| the reaſon of the Figires. For inſtance, if $ 
be twice as long, and thrice as broad as ©, 
then 5 is two times thrice, ( that is, 6 times) 
as big as O, (as may be leen by the prickt 


Lines, in S,) fo that Q.E.D. 


Theorem . LXXXIH. 


Like Parallelograms [_S, O,] are in p 
| Duplicate realon to that of their Ho- 
mologous ſides, DB, BA, EB, BC. 


He reaſon of Pgrs. as we have ſaid, is 
) (compounded or, ) made up of the reaſons of 
their Length and Breadth. But now in Zike 
Pgrs. the reaſons of their Length and Breadth , 


are 


67 
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| © Sup. 


© Pre, 


Fis. 11, 
v Def 42. 


W Pre. 


Of Proportion of TRLANG LES. 


are the ſame, (that is, 5 is juſt as much broader, | 
asit is longer, than O: ) So that , whereas inf 
the former Propoſition, to find the reaſon of 
StoO, we were to joyn together the reaſon; 


of their Length and Breadth; here it will he 


ſufficient to take the reaſon of either , twice: 
becauſe they are both the ſame: Thus, if S be 
twice as long , and ( by conſequence) twice az 


broadas O, then it 1s two times twice (that is 
4 times) as big as O, and this is call d Dupli: 
cate reaſon. For Lines thus eo] PB. 

_ Mm 


DB_EB TR” 
Alterned, BAERC: But S=(rt 
DB EB 


BC” 


2 g1a 256 Q.E,D. For further I-F 


ag 
If the Length of S, be to the Length of O, | 


luſtration , 


as 4 to 3, by » conſequence the Breadth muſt 


be as 4 to.3 alſo, Then LIE Boos S, that | 


O 
4 


Is, =2 —: VI. = as appears by the little Þ , 


Squares in $ and O, 


Theorem LXXXIV, 


Parallelograms [.'S, O,?7 are equal, which 
have one Angle = , [4 6,7 and the 
ſides about this, reciprocally proportional. 


4 A.D::C.B, then S=O., Now 


Alterned, A.C::D.B; that is, S isas | 


much 


and 
DB ,_EB = | 


—_ A —— Land _= - » > 
gs) Pts 40 C 


Of Proportion of TRLANG LES. 


| and * ſince the bigneſs of S toO, is made up 
| of the bigneſs of the ſides, if S be 3 times lon- 
ger than O; and O 2 times broader than S, 
theſe two reaſons in being compounded deſtroy 
one another , and Sis left =O. £.,E.DP. 


_— 
LO — — ———_ — — 


Theorem LXXXV. 
All Squares are :: ( Figures, or ) Pors. 
For Ay =—=Band Cy=D, therefore, A. 
'F C::zB. D,andAlterned; A.B:;:C.D: 
Therefore Sis *:: O. L.E.D. 


| 
Theorem LXXXVI. 


Like Reft-angles [S, O,] are to one ano- 


| ther as the Squares of their Hemologous 
ſides, A .B. 


Theorem 


| much longer than O; as O is broader than S , 


XL XXX. 


Y Sup. 
® Ax. 10, 
* Def«4.54 


br XXX 
c Pre, with 
LX XXUT. 
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Gay 7 Wc” atm f 


Theorem LXXXVIL 


F.LXXXII Triangles that have one Angle =» Aret Li 
one another in a reaſon compounded of 


that of their ſides. 


IXXX. PFOr Triangles are 4; Pgrs. (Diameters bein 
drawn from E to D, and from AtoC,) ani Ar 
likewiſe receive the ſame ſides with S and Of is 


e L XIll. $S [{S. \DB; EB th 
Erxxx1l, Bt Hb =(o'=)6x Fro QED. 5 
fa 


Theorem LXXXVIIL 


f£LXXxWW Like Triangles, are in a Duplicate reaſ 
to that of their Homalogous ſtdes. 


FOr theſe, again, are 4 the Pgrs. S and Of 


$ L XIII, ; þ FRI E =) DB Eb 
rx). Therefore n Go= g = 2=7 or 2 5: 1 
g. E, D. | 41 
| at 
fo 


Theorer 


Of Proportion of TRLANG LES. 


—_— KS. 


ti tes. ———_— 


Theorem LXXXIX. 
{Like Pgrs.[ad, eg]placd::, ard having 


off 27 common Angle [.c], receive the ſame 
Diameter | cb]. 


| [F not, let the inner Pgr. be CFHG; and 
nh draw F G parallel D B: Therefore, the 
if Angle CGFi=—=(Dk—) CGH,(for CEHG 
8 is ſuppoſed :: to AD,) The like, if H fall on 

the other ſide the Diameter , therefore fince H 


IT). 
k Def. 


can fall on neither fide the Diameter, it muſt 


fall upon it, £. EF. D, 


— —_— ———_ ud 


at WIE hn aa 


Theorem XC. 


-$ Like Fzoures | abcde, fghik, ] off 

| many ſuges , may be divided into an 
equal number , of :; Triangles, by the 
Lines[ac, ad, fh, fi]. 


He firſt part is plain only by looking on the 
Figures ; the ſecond, that the Triangles 
are ::, 1s prov'd thus : The Angle B=G; 
and the ſides, AB. BC ::!1FG. GH: There- 
fore the Triangle ABC" like EF GH; and b 


the ſame reaſon AED like FKI. Laſtly CAD 
like HEI; (for the whole Figures were ! equi- 
angled, and equal Angles have been taken away 
on 9 each fide, therefore there remains = Angs. 


to CAD and HFI. £L.E.D., Theorem 


| Sup, 


y mn IXXIP. 
n LXXI. 

* Being 
provd :: 
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P XXX. 
ELXXXI. 
YI XXXY. 
i Pre, 


t EXIF. 


u 4X. 10s 


* IXII, 


Of Proportion of TRLANGLES, | 


. Theorem XCT. res 
Like Figures [abcde,fghik,] are tf L2 


one another, in a Duplicate reaſon ( 
as the Squares) of their Homologous ſiaet 


Triangles ABC d=—=2 —= AB a (c =... any) by 6 © 


EGH - FG \ FEGq 

AED AE CAD __ CD 

I'S fo =2F= A nd T4 = 2 Fir But now, 

becauſe AB.BC ::FG.,GH thea 
BC.CD:: GH.HI 


foref AB.CD:: FG. HI; andby the ſame h 
reaſon AE.CD ::FK . HI; and Alterned off ; 


)1t 
AB CD: A AE 
. | } e? 
both together — GEE Ex. Since then 4 


the reaſon of all thefe Homologous fides, is equal þ z, 
ABC. AED | CAD, 3 =56)] M 


the Triangles 2 Fu tr nr _ 


ABCDE, AB_ 
Therefore the wholes Þ GATK _ 76 * 
ABq 
FGq Q. E. D. 


Theorem 


Of Proportion of TRLANGLES. 


_— —R—_— 


bn ———_—_ w__ ———— —— — 


Theorem XCII. 


cles are to one another in a Duplicate 
reaſon of their Diameters , (or, as the 


Squares of Diameters LXXXVI. with 


LXXX1IL.) 


lads as” a8q 


AB 
— DIY ,A I 
Dag = 7 = And in the Q, ADE 


Ft there be in inſcrib'd a Polygon (or many 


WE: 
AB Q, ad'e 
2 T (which appears to be poſſible, becauſe 


e fides of the Polygon may be ſo multiplied 
Fill they come to be — Circumference of the 
J ) it ſelf, and by conſequence whatſoever the 
"© exceeds, Z may likewiſe exceed.) Then 

the O,& & 6, let the Polygon X be * inſcrib'd, 
1Z. Now the A,AFBis *:: a9/; and by 


AB L AEB 
nl —= 2 —And,- =| 
n _ yy : 2 - _- -\zo8 
HIM: FO - =» þ R 
) ap Cell af There 
re 7 Kd « Q& . C EY A Me 
\ADF AB ARq 


TS Woe = 


ado a8 afq 


(&d Figure ) Z in ſuch manner that 


, 


Therefore 
Q.E.D. 


IT) 


Theorem 


+ See Pro- 
blen. 
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Theorem XCIIL ( 


All the external Angles of any Polygon an 
equal 2|_ Angles. 


1. A Polygon may be divided into ſo man 
Triangles , as it has fides, by Ling 
drawn from any. point within, to the ſever 
Angles; this appears by looking on the Figure 
2. And by conſequence it contains twice x 
many 4 Angles, (as it has fides;) excepte, 
which are about the point in the middle, (fir 
all the Angles about a point are = 4|_ ). 
3. Then, drawing out the ſeveral fide 
Each againſt the other makes 2 Angles 4 =; 
| ; and by conſequence all the Angl:s together 
inward and outward, will be = to twice z 
many |__ , as there are ſides. 
4+ But the inward Angles are proy'd = t 
theſe, except 4, f and therefore the outwat 
Angles remain =4|. £2. E.D. 


_— 


F: . 


Theorem XCIV. 


Three only Regular Figures (that ts, wii 
ſides and Angles are =) can fill a ſpat, 
viz. Triangles, asin A, Squares, ail 
C, and Hexagons, as in B, | 


FOr ſince all the Angles about a pount ? FC 
F---2 Y Bp 1, 10”. 


Of Proportion of T RLANG LES. og 
| 1. The Angle of a regular A ish = 42] by. 


(becauſe all the 3 Angles are =) and by con- 
ſequence 6 of theſe joyn'd together, as in A, 

are = 4 | Angles, for 2] —=4| . ; 

4 2, The Angle of the [7 is*|_ ; and by con- i Def. 
ſequence the 4 at Care = 4]_. 

2. The Angle 6f a Hexagon 1s k— x and3| , * Pre. 2: 

nd by conſequence the 3 joyn'd together in B 
are = 3 and 3, thatis, 4|_ 
i Now all Figures that have more fides than 
this, have their Angles bigger than it, and by 
Jl conſequence 3 of them {( which is the £ leaſt 
(number) that can make a plane Angle) will be 
= 4[_; Inthe Pentagon (of «5 ſides) 3 Angles 
[will be "J, 4C. thank 4] . £Q.E.D. 


_—_— 


& 


bo) 


> _ 
hm 


—_ __ — —w_———_— 


fol | Theorem XCV. 


| VLike Figures, [S, O,Z,X,] fram'd a like 
fl wupors Proportional baſes, [a.b::c.d] 
ay will be themſelves alſo Proportional, viz. 
LOCE » 


O B 2 A for A. Bee 
E:- £ Ek C . D, Sufps 


hyl Theorem XCVI. 


"1s a Circle, Cbac, þ 1 d,] the Angles are 
2 Proportional to tin Arches © bc, bd, 
that jubtend them, 


{a FOr the Line * B, being mov'd towards C, 
19” at the ſame time will diipatch both the 
Angle 


n Conftr. 
2 Sup. 
eFYA 
XXX. 
D848 116 
UXXV1, 


Ax. 2. 


Of Proportion of TRLANGLES. 


A, and the Arch BC; and by conſequence 
when it comes to the middle of one, it will he 
at the middle of the other , and ſo forward; 
ſo that in fine, whatſoever part BAD will he 
of BAC, BD will be the ſame part of BC. 
Therefore the Angle BAD, will be to BAC 
:; ArchB, to BC. L.E.,D. ; 


_—_— 


——_— 


Theorem XCVII. 


A Polygon conſcrif*d about a Circle is = 
to a Right Angled Triangle, whoſe baſe 
[45] 15 the Compaſs of the Polygon, and 
21s height [46] the Radins of the Circle, 


[Raw the Radius's A H, AI, Oc. to the fide; 

of the Polygon at the point of touching , 
then take H=BH; and HC =—HC; and 
fo forward, *till you come to N B; then dray 
a Z parallel 4 6. Erect the Perpendiculars, 


HO,IP,KQ, &c. andjoyn OS, OC; PC 


P D, £5c. Now, becauſe the Angle O HB »— 
(| *=)a 6H, therefore HO is ? parallel to 
4 4; and by 4conſequence HO = (a89=) 
HA: therefore the As, BAC and &OC have 
the ſame height ; therefore BAC* —= (4OC 
ſ—) 6AC: Inlike manner CaD= (CPD 
—) CAD.&c. and, in fine, Gzf —(G ZB=) 
GAB. So then all the parts being equal, the 
whole 4 @ $8 *= to the Polygon, £. E.D. 


Theorem \; 


| Of Proportion of TREANGLES: 54 


s " _—_—_ By . - . . » = . * : $2 - . 2 ; - 


he na 


| Theorem XCVIH: 


Everry regular Polygon is equal to 4 
, Right And & , whoſe baſe is the Com. 
- paſs of the Polygon,and its height,a Per+ 
 pendliciilar [ah] to the ſide of the Polygort 

Lb c.] from the Center... | 


| FOr that Perpendicular (4þ) will be the ſame 

| - with the Radius of the. Circle that may 
be inſcribed in ſuch a Polygon, and than the 

| teſt follows from the Precedent. | 


Theorem XCIX. 
A Circle s = taal_ Angled A , whoſe 


baſe is the Circumference of the Circle , 


and its height , the Radius of it. 


wo ww —_ wk .c <YY% 


.F Very uv" Polygon conſcrib'd is Cf, and in- u Ax, «,. 
ſcrib'd is "7, then the O. 
2. The compals of a Polygon conſcrib'd , is 
C_, and inſcrib'd is "J, than the ®circum- 
ferehce of the Circle, | 
3. This|_ Angled A will be * 7 than any » XCp77; 
Polygon conſcrib'd, and (_ than any inſcrib'd; 
(becauſe the circumference of the Q, which is 
the baſe of this Triangle is *C_ than the com- = Ax, «. 
Ny paſs of any inſcrib'd.) Therefore it will be = | 
to the Os Þ For 


JS ICC  - Tt oY 


cd 


| Note, 


oC onff . 
 2XLIX. 


= F XT1Ih, 
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For if. this Triangle be (© than any thing 
that is bigger-than-the , and ©) than any 
thing that is "7 than the (), it follows that 
it muſt be equal to the (YN. £.E.D. 


And this is call'd the <quaring of a Circle, 


viz. to find a Right-lined figure equal toa Circle; Þ 
upon this ſuppoſition-,. that the baſis given is Þ 


equal to the circumference of the Circle. But | 
actually to find a Right-line = to the circumf, 


of a (, isnot yet diſcover'd Geometrically. 


FO GY —— _ % —l— _— — 
— 


m— 


Theorem C, 


An equal Legg'd Triangle [abc] m al 


Segment , is Gm than x the Segment. 


Raw the Radius EB Perpend. AC, and the 
Tangent DBE , which will be Parallel tef 
AC, (becauſe the Angle AGBy is | *=| 
DBG) further draw AD and CE Parallklf 
GB; DC will bea Pgr. and the Triangle ABC} 
half of it ; but the whole Pgr. is C_ than th 
Segment A BC; therefore 4 Pgr. viz. ABC,| 


(x the Segment. £. E. D. 


Theora! 


| [Et AB and DC be Tangents : 


Of Proportion of TRI ANGLES. 
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Theorem CI, 


The Triangle DCB z c- than * the mixt 
Triangle A ©B. 


Therefore 
DC=+DA; and Angle (D CE; © is |_ 


d— DCB; therefore the ſubtend. DB <(- 


(D )C =) D A: Therefore the Triangle DEB 


ff (DCA8CT)ADC; the Triangle mixt, 
| and by conſequence 1s more thanz ABC the 
| Taiangle mix. 


O.E.D. 


From the two Preceding, Propoſit tions it 


| appears, that figures inſcrib'd and conſcrib'd , 


if the number of their ſides be doubled , do 


: approach the Circle by more than half the ir pace 
; that was before left. 


——— _ hn —_— 
—_— * 


Theorem CII. 


' A Cirtle containi more ſpace ; than any 


other figure that # equal t0'a Circle. 


| FOra© aOis=»| Angled A whoſe baſe is the 

circumference of the O, and_height , the 
| Radius A B. But the Square CD (which we 
| ſuppoſe = to the O)i is:*=to|[_Angld A, 


| whoſe baſe indeed, is the ſame with the former, 


| (becauſe the compaſs of the Square is ſuppoſed 


| =circumference of the :) but the height is 
[0 Perpendicular A > 


E. D. 
Re CHAP. 


v3 

Cc ALIX. 

d 

e XY. 
fI7XXYUI 


Note; 


k XCIX. 


IXCYIL 
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T | ve 
Theorem XCIIL. 


All the external Angles of any Polygon aff 
equal 21_ Angles. 


1. A Polygon may be divided into ſo manl,,. 
Triangles , as it has fides, by Lindſ,;- 
drawn from any point within, to the ſever, 
Angles; this appears by looking on the Figur, 
2. And by conſequence it contains twice 
4X, many *|_ Angles, (as it has ſides; ) excepte 
e |, which are about the point in the middle, (f 
all the Angles about a point are = 4|_). 
2. Then, drawing out the ſeveral fide 
f XC111, 2, Each againſt the other makes 2 Angles 4 = 
| ; and by conſequence all the Angl:s togethe 
inward and outward, will be = to twice; 
many |__ , as there are ſides. 
- 4. But the inward Angles are prov'd = 
theſe, except 4, f and therefore the outwa 
Angles remain =4| . £.E.D. 


_—_— 


Theorem XCIV. 


Three only Regular Figures (that is, wi 
frdes and Angles are =) can fill a ſpai I 
viz. Triangles, asin\, Squares, ai 7 
C, and Hexagons, as in B, 


= 
FOr fince all the Angles about a point a FC 
Ii=415 I, IP 


£1, 


Of Proportion of T RILANGLES. 
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1. The Angle of a regular A 5h = 4 2| by. 


becauſe all the 3 Angles are =) and by con- 
ſequence 6 of theſe joyn'd together, as in A, 
re = 4| Angles, for 22] ==4|.. 
A. 2, The Angle of the [7 is*|_ ; and by con- 
ſequence the 4 at Care = 4]_. 
2, The Angle ofa Hexagon is k— 1 and3[- , 
nd by conſequence the 3 joyn'd together in B 
Sire 23 andzf} , thatis, 4| . 
S Now all Figures that have more ſides than 
Sthis, have their Angles bigger than it , and by 
Wonſequence 3 of them {( which is the 8 leaſt 
S/nmber) that can make a plane Angle) will be 
S- 4| ; Inthe Pentagon (of 5 ſides) 3 Angles 
will be "J., 4 C. thank 4] . £.E.D. 


bm 


\ 


_—_—— 


Theorem XCV. 


Like Figures, ['S, O, Z,X,] framd a like 
upon Proportional baſes, [a.b::c.d] 
will be themſelves alſo Proportional, viz. 
$.O :; L's. No 


—_—_— 


Cl 


al 


O.E.D. 


Theorem XCVI. 


"Ti 2 Circle, [ba c, E1d,] the Angles are 

"T Proportional to tin Arches [,bc, bd, ] 
| that jubtend them, 

L, FOr the Line * B, being mov'd towards C , 

19” at the ſame time will diſpatch both the 


Angle 


i Def. 


k Pyg. 2: 


I XCT. 
m 1xll, 


for A. Bee 


C . D, Sups 


Of Proportion of TRLANGLES. 


A, and the Arch BC; and by conſequence 
when it comes to the middle of one, it will be 
at the middle of the other , and fo forward; 
ſo that in fine, whatſoever part BAD will be 
of BAC, BD will be the ſame part of BC: 
Therefore the Angle BAD, will be to BAC 
L'0 Arch B, to B Cs L.E, D. 


_—. 


Theorem XCVII. 


A Polygon conſerib'd about a Circle is = 
to a Right Angled Triangle, whoſe baſe} | 
[5 5] 15 the Compaſs of the Polygon, an} | 
11s height [48] the Radins of the Circle fy | 


Raw the Radius's AH, AJ, Oc. to the fide} - 
of the Polygon at the point of touching, | 
then take H= BH; and HC=—HC; and 
fo forward, *till you come to N B; then drawf 
a Z parallel 4s. Erect the Perpendiculars,f * 
HO,IP,KQ, ©c. andjoyn OG, OC; PC 
n Confir. Þ D, £5c. Now, becauſe the Angle O HB n—=| 
*.3 ah (| *=)a&H, therefore HO is ? parallel tof 
PHF. 4 6; and by conſequence HO = (a689=)Þ j 
E XXX, HA; therefore the 4As, BAC and 2 OC havef 
e XX//I1. the ſame height; therefore BAC* —= (4OCF 
fxx/l, 1—=) 6AC: Inlke manner CaD== (CPDf r 
—) CAD.o&c. and, in fine, Gaf —(G ZB=)l f 
GAB. So then all the parts being equal, the 
thx, 2, whole Au88*=atothePolygon. Q.E.D. | P 
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PH 


WES 3 PL. X . . - = . .-L -— . . 4 3 


nm 


Theorem XCVIE: 


Everry regular Polygon is equal to 4 
Right AngPd & , whoſe baſe 1s the Com- 
paſs of the Polygon,and its height,a Per+ 
 penilicidar [ah] to the ſide of the Polygort 
[bc] from the Center. 


| FOr that Perpendicular /4þ) will be the ſame 
if. with the Radius of the Circle that may 

be inſcribed in ſuch a Polygon, and than the 
| reſt follows from the Precedent. | 


% ; - HR 5 4 = — . - <9 en 
Ap Theorem XCIX. 


A Circle is = to a|_ Angled A , whoſe 
oh baſe is the Cireumference of the Circle , 
=j| and its height , the Radius of it. 


tof % | 
$1 i.Þ Very uv" Polygon conſcrib'd is tf and in- u Ax, <. 
vel \{crib'd 1s 7}, then the O. 


C|} 2: The compaſs of a Polygon conſcrib'd , is 
DF ©, and inſcrib'd is "J, than the *circum- 
=)| ference of the Circle, | | 
ne 3. This | Angled A will be 7) than any » xXCp77,;: 
« | Polygon conſcrib'd, and (_ than any inſcrib'd; 
| (becauſe the circumference of the Q, which is 
the baſe of this Triangle is *C©_ than the com- = Ax, «« 
WE paſs of any infcrib'd.) Therefore it will be = \ 
| to the (Js Þ For 


Of Proportion of TRLANG LES. 


For if. this Triangle be (©. than any thing 
that is bigger than the (, and 7) than any 
thing that is "7 than the (, it follows that 
it mult be equal to the (. £.E.D. 


Not, - And this 1s calld the Squaring of a Circle, 
| viz, to find a Right-lined figure equal to a Circle; | 
upon this ſuppoſition. that the baſis given is 
equal to the circumference of the Circle. But | 
actually to find a Right-line = to the circumf, | 
of a Cf, isnot yet diſcoyer'd Geometrically. - 


—— —o——_—_ —_— þ0 — ſh — n _m—— 


Theorem C, 


amb.  @+=zs i—_—_s «a. 


An equal Legg'd Triangle Cabc] m al 
Segment , #s Gm than 5 the Segment. | - 


[Raw the Radius EB Perpend. AC, and the| 

# Conft, Tangent DBE , which will be-Parallel to} - 
2 XLIX AC, (becauſe the Angle AGByis| * =] 
DBG) further draw AD and CE Paralklf 

GB; DC will bea Pgr. and the Triangle ABC} 

half of it ; but the whole Pgr. is C_ than the} 

I Segment A BC; therefore 4 Pgr. viz. ABC,| 

27 XII, (C-*i the Segment, £.E.D. | 


Theora| 


Of Proportion of TRIANGLES. 
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Theorem C1. 


The Triangle DCB is © than * the mixt 
| Triandle A QB. 


L,Ft AB and DC be Tangents : Therefore 
DC=+>DA, and Angle (DCE; © is |_ 


| d— DCB; therefore the ſubtend. DB <(. 


(DC=) DA: Therefore the Triangle DEB 


fr (DCAEC) ADC; the Triangle mixt, 
| and by conſequence is more than+ ABC the 


| Taiangle mixt. @.E.D, 


From the two Preceding Propoſitions it 
appears, that figures inſcrib'd and con(crib'd , 
if the number of their ſides be doubled , do 


approach the Circle by more than half the ſpace 
that was before left. 


a ——. _ —— et mm. 


— _— w — 


Theorem CII. 


A Circle contain} more ſpace z than any 


other figure that # equal 10'a Circle, 


FOraQis=»|_ Angled A whoſe baſe is the 
circumference of the O , and_height , the 


{ Radius AB. But the Square C D'( which we 
| ſuppoſe = to the Q) is* = to | _ Angl'd A, 
| whoſe baſe indeed, is the ſame with the former, 
| (becauſe the compaſs of the Square is ſuppoſed 
| = circumference of the ():) but the height 1s 
vt the Perpendicular AE.  Q. ED. 


F2 CHAP. 
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fIXXY1IM 
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Note; 


k XC[X. 
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Of the Power of LINES. 


CHAP. IV. Parr I. 


. Of the Power of Lines. 


dh _—_—— _— WW OY FL t— —_— " 


D FY # "Rag "OS 


Ti be Power of R irbt-lines; Py when they 
are ſo plac'd as-to comprehend the greateſt 
ſpace;, which 1s when they are ſet at Right- 
angles. Therefore a C5 and (7 are calld 
the Power of Lines. Note, two letters ſct 
zogether AB or AE, (or with a Note of Mul- 
riplication between them, AxB, AxPF,) | 
ſignifie a (7 maie of thoſe two Tins. And | 
AA, or AxA, or Aq, or QA, Janie? 
the Square of the Line A. 


——— —— th 


—__—_— 


Theorem CIII. 


A Reftangle [Z BY of two whole Lines | 
| [2B] = zo the Kelkangles [| AB-|-EB] | | 
* that are made of one whe LB] and of the | 
parts. CA, EJ of the other, _ E. 


F Z —A—+E 7 For to = baſes (vie. F 
*then ZB-—=AB-1-HB Z, and TE aire | is | 


LE ———— 


: angles a1 are - => x D. F/ 


'Schotiam, 


Of. the Power of LINES. 


The Reftangle of the whole Lines [Z BJ] i pig, 11. 


alſo = to the Reitangles of the parts of 


each Line.[4iz. C,D.A,E.] 


ABZ=JAC-+AD 
FOr,ZB1=g+ ! 


EB =YE C+EDY 


fore, ZB=AC-+ AD-EC-|ED. @.F.D. 


/ —_— —— NO SENT te. 
—_— —_ _—_ 


ms : wn — 


Theorem CIV. 


A Refangle [_Z AT] of the whole, with one 
\ of its parts, | A]i# w= to the Q of the 

 * ſame part, [A]+-|- ro the © of ihe 
Parts [_A, E] together. 


n there- | Pre. 


nm Ax. 6. 


Or, ZA2 =AA (ze. Aq)-l- AX. For the n C1Il, 


ſame height, Ais added to 9 — baſes Z and ® Ax, 5. 
A,E: Therefore the (} ZAis =AA-EAE. 


Þ| £2. 2Z.D. 


F 3 Theorem 


[ 


Of the Power of LIN ES. 
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_ v 
; 
a i GY Lo 
as a_ —— ——————_— 
.* 


Theorem CV. 


The Q of the whole is — Q of the parts, 
+ to the Reflanples made of the ſame 
parts, viz. Zq=Aq+Eq-þ2£#. 


ZEq —” (i.e. Eq) be 


'Or ZZt —=4 + 
Hy F 1 — YAA (t.e.Aq) AE 


thatis, 2Z=Eq+-AqÞ2. ©. E. D; 


— _— — 


Theorem CVI. 


Fig. Preced. Zqþ+Eq=2ZE-+Ag. 


r C1I.. (ZE Bt IF 
ci. FOrzq" =\ += Z E—Eq | 


(ZAf=)Aqt(ZE3) 
Therefore Zq-FEq=ZE-FAqt+ZE., ze. | 
2ZE-FAq O&B.E.D. In numbers thus, | 
36 4=12-F 16+ 12. Suppoſing Z tobe | 
6, Ad 2. * ; | | 
Where Note, that a Square , is a number | 
Multiplied by it ſelf; and a Reactangle, two | 
numbers Multiplied by one another. The | 
like inſtance in numbers might be given in the | 
other Propoſitions. | | 


Th-orem | 


Of the Power of LINES. 


ODE A. BS... dl 


_—_— — ——— 


Theorem CYII. 


| The Q of the whole 7] and of either of 
its parts, [ E'] added roit, ( as of one 


line) © = 4 (01s made. of the whole 
[Z] and that ſame part Ons ; I + Q of 


the other part | A l; 


| 7/Ie. Q Q,7+E=47E+Aq. 
For,QZ F+E=Z a+ E042 ZE.QE.D. t CF, 
ANTS 


ll 
2ZE+HAq u Pre. 


— ARA 
I —_— — 


Theorem CVIII. 


| The Q of the half, [3 Z)] © = of the 
'  wnequalparts, [A+E, andB] +Q_ 


of the intermediate part [ E 1 


Iz. Aq(1eQ,z2) =AExB--Eq 
For, AS-EXA —E(i.e,B) *=(Aq—  $ch.CIIL 
. K&FEA—Eqi.e)Aq—Eq. Therefore, 
CT EIN CY OMG L.E.D. 


F< -- Theorem 


=? Of the Power of LINES. 


_—_ —_ ane Oz —m—m— Fe 
Theorem CIX. 


The Qs of the 'unequal parts [7 and B] Th 
are equal 2 Q5of the half | A] and of 


the intermediate part ['E]. 


Tz. zqFBq=2Aqt2Eq _ 

For Z q(ie. QA-FE)* = Aqt2 #-T-Eq. £}/ 
And , Bq(ie.Q,A—E)* =Aq—24TEq. | 
Therefore ZqtBq = 2Aq-F2Eq. CEP. 

For 2 A and — 2 A deſtroy one another. 


tt. - n _ pe —_— þ L 
- 


ot hs Al 


Theorem CX. 


The Q of the whole [A } with the piece | 
added, CET, and of the piece added, us . 
aogble to the Q of » EA, and of 
the, half, with the piece added, ; AE. | 

_VCP. [/R. Zqr-Eq=20Q: $A-F2Q, zATE. | : 


$2Q4A, 


Theorem | 


1 g 


Of the Power of P roportional LI. N, ES. + F 


——_ 


— a ——_— —_— —_ "OI 
4 7 bg 
on > 3 \ — a . . 


DEED. ELLE 
. 4 - 


The Q of the half. with the pzece added, 
CE,] i = to the £3.of .the whole, LA] 
and the piece added, 4 Qs of the half, 


and of the piece added. 
ple. Q4 A+ Eb=E&+ Q3A+Eq CV. 
RET OS * AX. Fo 
E " "TREE . E. DB. 
| 231 A Q& 


CH AP. IV. PaxrrT IL 


| Of the Power of Proportional Lines. 


"IR 
— cha wi 
Lf # 


— 


Theorem CXII. - 


| 1 Proportional Lines [A.B::C.D] the 


Wow of the extreams [AD] © = D of G = | 
the middle [| BC.] ER, 


CT F} 4 PRE uy” 
* INRaw out dana Ve G. Becauſe the CI 9 Def. 


HE 


AB is :: CD («ſince A. B::C.D) fthere- fIAXXXIX 
gxethey have the ſame Diameter LG: _ E XXX. 
| re 


86 


» Ax, 8 


AD=BC. £.E. D. 


of the Golden Kitle in Arithmetick. 


Of the Power of Proportional LINES. fy 


KGE==KGF 
fore (the = Triangles being omitted) the 
KH=KI. and the common DC being ad&F! - 
to theſe, DC+KH) =DC+ KI, thati] / 


01 


LGH=LGI 
fore the Triangles 4 LKA—LK n there 


es 


In—— A,B,C. The of the extreams i E! 

4+ 6, 9. = to the [Jof the middkÞ q- 

pits AC —Bq. Note, This Propoſition 
26 = 36. iscall'd the Eatholic Thi 

ozem and 1s the F oundatia q- 


Scholium. 


— IT f a iſ —_ _ —— þ-4 
—_ — 


Theorem CXIII. 


In a Reltangled Triangle [he1 .] the ( T: 
of the ſabtendent [hi] s = to th 
2 Q's. of the 2 ſides, viz. A=B-j / 


FRom the [._ E, let fall the Pp, E'D. The 
tHL,IE, Dt alſo IH, HE, HD 


k Therefore, A. SE C** : HI. g1D : But,! At 
I D 


B 
(7 d*Therfre a=0+ » L.E.D 
HD | C "Y 


Theore | 
A 


Jof the Power of Proportional LINES. 


(> | 


er ns CE 


Theorem CXIV. 


# Acute-angled Triangles, the Q. of one 
fl fide [ C,] # leſs than the Q's of the 2 
other [.L,B] (by 2 ZE.) 


iz BqFEZq=Cq+2ZE, Letfallthe 


t-EqtZq 
n WWW 


aol 27E 


: 4. 2ZE. ©.E.D. 


— 


Theorem CXV. 


1F" Obtuſe-angled Triangles, the Q. of the 
of ſubrendent of the Obtuſe-angle , is C.. 
than the Qs of the 2 other ſides (by 2K.) 


MJRaw out A, to E, and let fall the Pp, DE. 
'F Thatis, Bq=Aq+Cq-F2&. 
For, Pix 
| 2Zq + Dq 
TIl 
FM. AN dt 
1T-2A-Eq--Dq 


«| 


P|| 
\-EA + Cq. Q.E.D. Theorem 
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oc, *[| (Pp. DE. * Pre. 


CPI. 


Pe CXUL.. 


S EF, 


. V$ Of the Power of Proportiozial LINES of t 


—— 
_—_ [1 on —_— —_ 


_— 


Theorem CXVI. © Th 


In Triangles , that Angle us right , thox 
. of the whoſe ſubtendent #5 =- toil the 
Q's of the other ſides. | ; _ 


4 IC 


POr if the Angle HET, were Acute or () 

r CxIV: tuſe, the Q. of the ſubtendent , H I, wa 

CEP, ber "Jorſ£, then the Qs. of the other ſie 

* contrary to the ſuppoſition : Therefore it is 
0.E.D. 


Theorem CXVIL FBY 


| tl 

' All like Figures made pen the ſubtenagy 

of an, are = to thoſe maae upon tif 2. 

other 2 ſides, viz, A=Bq4-C. F< 

- | 

FOr, A,B, C, are toone another as the (F 

t XC. t of their Homologous ſides, DE, DE, FF" 
"CY. But the Q.of DEis—%Q, D E-I-Q,, FI 5X 
9 4,10 w Therefore the Figure AZ=B-tC. £. E. " 


Wa 


Theoref® 


of the Power of Proportional LINES. 


—_—— 


— 


—_— 


Theorem CXVIII. 


The ſame thing ts true of Semicircles. 


x. But the Q. of the Diam.'F KH is = to both 
Qs. of the Diam's. FG, GH, therefore the 
Snicircle B A — BD--CE. QED. 


” CO _— 


- Thorem CXIX. 


je Squaring of the Lunes (or, half moons) 
of Hippocrates of Scio. 


REcauſe the Semicircle AB* —BD-I|-CE; 
| thcrefore, leaving out the common B and 

"v5 remains the A, A == tothe 2 Lunes, 
I-j- F > LES 
iy 2. When the Ais = Legg'd, the:Lunes 

re equal, ( the Diameters of the Semicircles 
Fing equal) and both together ( D-|-E) are 


: em are = to the A, viz. Iork. 
r$3- But when the A is ſcalene, it is as difficult 


© divide it, by the-LineGZ, into 2 parts = 
' Þ the reſpective. Lunes D, E; as to find the 
Ware of a Circle. Of which we ſpoke before 

S the Note on Theorem XCIX. 


Theorem 


%g 


bf a ELITES 
Or Os are to one another as the * Q's of * XC17. 
S their Diameters , 7 therefore alſo Semicir- Y £ XH. 


F.CXFIL. . 


2 Pre. 


Fig, CIX. 


oF*to the whole A, IK: Therefore either of , py7x,15 


F.CXFL, 


go 


b 7IF. 

c Il, 

di. XY. 

e Def. like. 
f x11, 


£ LXX/1. 
bd IF, 
II, 


k AX413+ 


Lines between Paralls. cut themſelves Pill 


Of the Power of Proportional LINES. D 


Mo 
— 


—_— 


Theorem CXX. 


i. Lines ina Circle, [ab,dc,] cat thewfy 
ſelves proportionally. 2. And their par 
make = As, viz. [ABEA=CED. 


JV DJ] <a 


| EH == 4 | Is 

1. Or the Angle = B L, Ther 
| DEB<—AEC. , 
fore the A DBE islike AEC; arid by © conſe 
quence BE.CE:: ED. EA. 2. Therefore tigh... 


CO BEAf—=CED. L.E.D. men 


PR —_—_ —— | m9 


Theorem CXXI. 


portionally , viz. A.B::C.D. 


FOr the A X, is8 like Z, (becauſe the Anp 
I='H, andG"—=K, and the two he; 

Angles are | — ) and by conſequence : 

ECiip.ne therefore alterned, E,F :3% 


k Therefore A,B::C.D. £.E.D. 
Theore 


Of the Power of Proportional LINES. 


— WEI 
—_— 


Theorem CXXII. 


he (I of the whole Secant with the part 
fy added, ts = to the Q. of the Tangent , 
drawn from the end of the Secant. 


Ne. CD CAESR, AD. For the Angle 
T SADE!=AC IPRS 
| ?A, is common: $ " Therefore AED = 
KDE: * Therefore the A CAD is like AED; 
herefore, AC. AD. AE —= and by o conſe- 


——————— 


Theorem CXXIII. 


fines drawn from a point without , to the 
inward Circumf. of aO, are to one an0- 
ther, as their parts without the O. 
viz, AB. CD :: D.B. 


Or the A HEK is Plike TGK; (4 becauſe 
| the Angle K is common, and His* —= G;) 

erefore A+ B.D::C4-D. B; and Altersed, 
\--B.C--D:;D. B, £C.E.D. 


Theorem 
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'F * + (oe 
m XXtl. 
nIxXxhk 
* (XII. 


P LXXL. 
2 XXIL. 
© IX 


Of the Powey of Proportional LINES. 0 


- __— 


. mn 


. 


D Theorem CXXIV. 

If the Diameter of a O[ ac} be cut by. 

.  Infixite Perpendiculars, cuther in, at, » Th 

_ , Without theO, and a Secant |.a e] be** 
draven, it will be, AD.AC:AB. AR 


ReEcauſe the As EAC and DAB are* like; 
_(*for the Angle ECA®=| % — ADBJRC 


\* and Aiscommon,) therefore AE.AC::AB 
AD, and Alterned Inverted, AD. AC:: AB. AE The 


x } XXI. 
Y XA XI. 
2Hyp. 2 IT, 
b Bef . 0 4+ 


 Scholiums 


JN the ſecond caſe (viz. at the ) AC, bein 

the ſame with 4B, AD. AB. AEare— 
and by conſequence the Diameter [ A B] isaf 
middle Proportional between the whole lecant} 
[A E, and the internal part of it [ A DJ. A 


DD RS ELORs FY BR | 
Theorem CXXV. 

A Chord Cad ] dividing equally an Angli © 
[bac] in a Segment is (it ſelf, ani 
215 leſſer part ) reciprocally proportional t T 
the ſides of the Angle, viz. AC. AE: 
AD.AB. 26 D1 

REcauſe the As, ABD and AEC, are * like 6 
(for ! the Angles at Aare*=, and D*=C;PB1 

d thetefore AC. AE:: AD.AB, 2. E.D. 

Theore 


Of the Power of Proportional LINES. 03 


7 
. 
8 " — 


thc. 


_——_— 


— 


\ Theorem xv: 


Tre Q Gircimſeri d, (or the Q. of the 
| Diamtter) is double to the Q. inſerib'd; 


naO, viz EFq= ZE Cq. 


f for, EFq (i.e AB) =< CFq+CEq (the e Cx111; 

# Angle ECF, d being [__) and EC<— CFE: dzpy. . 

4 Therefore E F'q is double'to' either of them , *Def.of @; 
JCF q, or CEq; ie. CD. LD. E.D. | 


J 


——_— —_—— 


CCIIEES EI — 


: 
il 
it 


'- Theorem CXXYTL. 


A Trapezium ( that 6, is, an irregular four 
ſided figure) being inſcrib d in a Circle : 
The (7 of the aiagonals CACDB)] 


= to the 2 (5's of the op ofire ſides ; 
viz. DEXAB, DAxCK. ; 


Jive the <ADE — BDC. Therefore 
the As DCE and DAB, alſo DAE and f7XX1. (c 
DCAT=DBA. AXIl.' 
J<55B eng common, and ADE being i = b I-94 
ones iSDAC)i=DBC. * Z!F.. 


. 6G And 


94 Of the Power of Proportional LINES. 


* Def. 45: And by ®confequence DA" E = DB 06 
LCXIL Therefore ! what 2D IF, + 
, _—_— bi 

| Therefore CIDC, BA+DA, BC=(D 
m Cl. CE-FDB, AE®n =) DB, AC. xD. 


- wes 


—_ EE "IT" TI —_c_C_RwwO— 
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CHAD. V. 


a Of Surfaces. Pl 


Theorem CXXVIL. T 


No part of a Right- Line [_b cf] can be on 
of a Plane, when any part of it, 15 in it;| 
That is , wo Right-Line can lye upon 
two Planes, 


FOr if you ſay, that ABC, is part in the 

Plane, and part out, then by drawing the 
" XL Line AC, AC will be*® ſhorter than ABC| 
Contrary to Def. 4. | 


AAP => Fy9 


Theorem 


of 


ll 


Ke 
6 
: 


—— 


Of SURFACES. 


— —_— 


2Or a9 Ais a Plane Surface, compreteded 


"O_ 
F 


Theorem CXXIX. 


1. Every Rightlin'd © is inthe ſamePlant. 
2. And alſo 2 Right Lines croſſing one 
another. 


within three Lines. 


2. If therefore, AB, CB are in the fame 
Plane, AE, CD, ? will be alſo in the ſame 


Plane. 


tte 


- ——_——_ tl... 


— ww 


ku - _— ” Or oma 


Theorem CXX8. 


0 Def. 13s 


P Pre. 


Parallel Right- Lines [ab, cd] are in the 


[Raw the: Right-Lines AD, CB. 

CED is in one Plane; and alſo the A 
AEB: But DE and EAarein the fame Plane: 
Therefore both the As are in the ſame Plane ; 
and by conſequence their baſes, AB, CD. 
g. ED. 


ſame Plane. 


The A 


Theorem 


2 Pre. i. 


© Pre. 2, 


Of SURFACES. 


EE OT OE — 


——p 


Theorem CXXXI. 
The interſeion [ab]. of two Planes, 

4 Right- Line. | | ' | 
| | 
JF AB, be riot right, draw the right AGy| ; 

in the Plane CD; and AHB in the Plans 

EF; that is, two Rizht-Lines between the ſame} 
Points. | Contrary to Def. 4. [ * 
| EA 
_ Pp. 


Theorem CXXXII. 


The interſeftions[a b, CD) of two Paralld| 
Planes, by a third Plane, are Parallel\ 
Lines. fa 


JF not, let AB, CD, meet in 1: Therefore} ® 
the Planes E F, GH, ſhall meet there alſo, 


Cc XXP1lI \ (becauſe ABI, and C DI are in the ſame Tl 


Planes) Contrary to Def. 65. [C 


Theorem 


Of SURFACES. 


Theorem CXXXLIIL. - 


A Line Tac) that is Pp. to two Zines ICXYIX2 


' croſſing, [ac, wo "090 7Þ-.0 80 « 9 
their Plane [af. + 


f 


K 


| [* not, let DE be Pp, to ; the Plane AF, and 

from the point E, draw | the Right-Lines 

EA, EC, to which, the. ſaid DE ES to be 
Pp. by hy 60, 


DC» =075- 
| EC 


5 CXIIL. becauſe the Angle ACD, is |_ by 
Hyp. Þ becauſe the Angles AEC, dec, ought 
| to be | - by Def. 60.] 
'| Therefore the Q, ADC_ Qs. TOO ED? 
| Therefore the Angle DE A, cannot. be br 
FECXIT] (the fame reaſon will hold , if the 
Line'D E', touches the Plane any where but in * _ : 
'C) and by conſequence not DE, but DC» Is , CXxP1, 
Pp, to the Plane. £. Z. D. 


G 3 Theorem 


Of SURFACES. 


Theorem CXXXIV. 


Three Lines which receive the ſame Tp. 
LE A} are in the ſame Plane. 


F 

F not, let AB, be in another Plane [viz.E F] | 
cutting the Plane GH, in AF: Since there | q 
| x Hp. forc, EAisPp.* to AC, AD, it will allof a 
be Pþ. to thei Plane, G H: Therefore tle | 
Y Def. 60. Angle BAF, Yis|_, as is alfb *BAB, andf 
* AX. 2. by conſequence EAFis*—E AB; that is, 

the part = to the whole. £.E. 4. 


8 © be WOT " "RE FERY F "RI 7? ctr 
' —— wo Pry 


RY Theorem CXXXV. 1 
Of of two Parallels, one Cab]be Py. to uf [ 
Plane, the other [cd] us alſo, | 


#CXXIX- IF not, let ED be Pp. This will be in tir} 
b Def. 60. * Plane *:DF, Now, the Angle EDB > i ; 
* Ki2and (| <= ABI)=4CDB, viz. part =| 
Hyp. IV. whole. £. x, 4. 


Theoren| 


4 


Of SURFACES. 


—— —_—_ 


—_ — —— 


Theorem CXXXVI. 


Oze only Pp. [cd] can be raisd from one 
' pornt in a Plane. 


[F it is poſſible, Jet CE be alſo Pp. and through | 
' theſe ewo CE, CD, leta Plane beedrawn; *CXXIX2 
cutting the other Plane in ACB, the Angles 

ACE, ACD, muſt be bothf|_ ; and by con- f-Def. 60. 
ſequence = , viz. part = whole, Q. E. 4 


= fs OD GY VI» "knw od 


—__ —_ —_— —_—_ 


\ 
% a. 
thi = ” _—" 
\ 
he / 


Theorem CXXXVIIL. 


ATPp. fe? to one Plane, [ab] is Pp. 
to its Parallel Plane. 


A DRaw a Plane through FL E, cutting the 
others in LHandEG, theſe interſeftions 
will be £ Parallel, Now the Angle GEF, is £CXXXJ. 
(_, and=i'HLE: (And the like, if the »Ayp. i. 
"| Plane paſs through EM, LO,)& therefore EF * Def. 60. 
't is Pp. to the Plane, CD. £C.F.D. 


G 4 | Theorem 


Of SURFACES. 


Theorem CXXXVIIL. 


Planes are Parallel that recerve the Tw 


ſame Pp. 


lx7; POr fince the Angle G EF=HLF, 1there 
FORE” + fore: the Line HL is Parallel E G,' (and the 
like of ME to OL, &c,) whereſoever the in 
terſeCtion can happen ; ; therefore the Plane} 

AB i 1s Parallel to CD. 2. E.D.. 


Theorem CXXXIX. 


f 
L 


- 


D 


If two croſſing Lines, [bac] are Parallel | 
to two croſſing Lines [ed f] in another| 


Plane , their Planes alſo will. be Pa 


rallel. 
. yp. Raw AG Pp. to the Plane EF, and HG, 
Def. 60. ' Parallel 'ED E, mParallel) BAC: There. 
o7], fore the Angles HGA, IGA®" are|_ © 


P confi. CAG, BAG: Therefore AG is Pp. to the 
4CXXX/l} Plane PEF and 4BC: And by * conſequence 
- 6 the Planes BC, EF are : Parallels, WO 


Theorem 


Cy” EF "oa 


Of SURFACES. 


r Theorem CXkL. 


Two meeting Lizes [b ac? Parallel to 
two [edf ] i another Plane, contain 
an = Ang. with them, viz. Arg. A=D- 


T Ake AB=DE, andAC=DE; TIER 
BF, AD, CF: Since AB, ED,and AC, 


Therefore BC®—=EF; and by conſequence 
the ABACx = EDF, "e ARGEA. = =D. 


F LED, 


- Theorem CALI. 


Parallel Lines ae, bf] are cut ervportie: 
nally by Parallel Planes. 


rb AC .CE :: BD . DF: Becauſe the 


DE, are C Parallel and*—; BE is aloi= onftr 
-and Parallel, (to AD » = and Parallel)» CF. 


interſeCtions A B, CD,EF, are y parallels; : YCAXXU 


2 therefore D= (zz 


Z _ \AC 
= =)cx L.E.D. 


Part [I 


? LX} Ih, 


Of a Solid ANGLE. 


——_—_—_ 4 Y 


——” 


Parr. IL 
Of a Solid Angle. 


«. 4 nh 6. th. a. a 4 a " PY FR 
by _ —_ ——.—_ CO” =. DAM EE 


Theorem CXLY, 


Of three Angles which are neceſſary to 


compoſe « Solid Angle [a] any two, are] © 
Ee. thanthe third. | 


JF three Angles are =, it is evident : But if 

one be biggeſt, viz. BAC, take BAE — 
BAD; joyn BC, and by the Lines BD, CD, 
take of AD=BE: Becauſe, AD=AE, 
and AB is common, and the Angle BAE2 =. 
BAD: Þ Therefore BD = BE; but BD+ 
DC<i”_BC: Therefore (BD being * =BEFE) 
DC4_EC; and by conſequence the Angle 
DAC<_EAC; therefore (BAD being» = T 
BAE) BAD-FBACYTC_BAE+EAC |. 
8. ce. BAC. £2L.E.D 


I SERA 5 A WO TR, tg BO _ A 
Theorem CXLH. A 

A Sohid Angle | a] « made up of leſs r 

_ than Four Ef Angles. al 


Or, the 6 Angles at B, C, and D, +tof ; 
the3atA, aref —=6| ; but the 6, at B, 


J 


fX, 


19 wp 


= 


» V7 CD - LL I ©. 


Of a Solid ANGLE. 103 


C, and D, are 8C_ than (the 3 B,C,D, in the © Pre. 
haſe of the Pyramid f =) 2|_ : Therefore the 
zatA, are "J4hL- 2 ED. 
The reaſon is this, ſince the Four Angles 
made by 2 Limes ctofſing , ( as at Z) are®= 67. 
44. 3 The Plane i in which they are cannot be i CXX/X. 


. Io folded (in the Lines ZF, ZG, ZE, ZH) as 


to make a Solid Angle at Z, vfileſs fomthing 


be left out from one of the Angles, as F ZS. 


A is 
a2: nth id edeflronaoal. .ctulad aw Sl outs tt. X FT FY Ls FEY -— a 
—Jw_——_—— a 


—_ 


CHAP. VI 
Of Bodies, or Solids. 


_—_—_———_ 


Theorem CXLIV. 


The oppoſite Planes [a c,d b!] of 4 Baralle- 
| lepipedon (Ppp.) are like and equal. 


AC, DB, are* Parallel: Therefore the in- k« Def. 

* terſections AF, DE are !Parallelz and 1CxXXXx1/. 
AEDE is a ® Pgrm. by conſequence A F* == m Def. 20. 
DE. After the ſame manner it may be prov'd » XXX, 
that all the other oppoſite Lines are Parallel 
and =: Therefore the Angie FAH =EPDG, 
and AEC—DEB. Laſtly, the PlaneAC , vxxlr 
is ®r= and ? like DB, and ſoof the reſt. Q,E.D. , Def. : 


Theorem 


I Pre. 
T AAA, 


ſy XIF. 
tTYFXXN 
SY FP. 
v CXLIY. 
x Hp. 
Y XXAXAIs. 
=: Ax. $. 

- # Def. 


| A Ppp. 1s divided im .the midale b- by 4 


 (CEDH,z.c,) *-HO = O-+X.[And(the com 


Of BODIES or SOLIDS. 


PI n= i. _ — 


yu 
c 


2 
—witt 
Par 
ſam: 
4 | | — 

Plane [ah] that paſſes through the Dil __ 
 amgters[.ea,hm. ] of rwo oppoſite Plant; 


ALL the oppoſite Pgrs. are 4 =: The 4 p 
AED'=AEF, andLMH*—MHG[-'?P 

the Plane A H is common; therefore the Par 

or Priim AL—=AG. £.E.D. W 


| Theorem CXLV. | 


' # 4 , 
Re © 1 £ 


- _ Frhe 
Theorem CXLVI, pro! 
| | F hi 


Ppps. CZX and ZS] are = which haul. 
"the ſame baſe and height. 


(Note , This Figure would be beſt comprehen- 
ded, if it were cut -out in Cork , or the like 
matter.). - : F pf 

IJ] Et them fall between the ſame Parallel, | 

KF, ind DA: Therefore the Priſm 


mon O , being, left out) S—=X,, and(Z being þ, 
added) $S4-Z — X-+Z. * L.E.D.) . 
Becauſe,the Plane 1.EPHi=—FRA; EH be-* 
ing*—=FA,EP: —FRAng. P=uR, 2.The 
Planes oppoſite to theſe, are = by the ſame 
reaſon. 3, DE —GF, and LEY —=CF, be... 
ing between the ſame * Parallels , and the baſes * 
KEt—ME. 4. GA=DH; becauſe DRv=PF? 
(KFY=)L A: Therefore DR-- GHz —LA Pa 
-- GH. * Therefore S-FO= O-FX. 2. | 


Of BODIESor SOLIDS. 


2. If a Ppp. of the ſame baſe and height 
with ZX, Auld not fall between the ſame 
Parallels ; \It will however fall between the 
ſame Parallels with SZ; and being, as before, 
|— prov*d to it, will be d = to Z X. 


. 
ed. PE 


LL —— 


"Theorem CXLVII. 


| Ppps. ['S Z., O] Are — which have AN = 
| and like baſe, and the ſame height... 


1] Pon the baſe CAB, ſuppoſe a Ppp. fram'd 
F# ZX, of the ſame height, and like to O. 
When, O = ZX, (for the ſeveral fides will be 
prov'd —= by XXXIV. and Like, by conſtruction) 


mich ZX<=SZ; therefore O4=S 7Z, 
fo. E.7. | 
| Theorem CXLVII.. 


"Prps. Cab, ad.] of the ſame height , are 


to one another as their baſes. 


[ Et the baſe CG, bemade = CE; there- 
fore the Ppp. S=A H: Now Let the Plane 
BF, (being < Parallel GH and AC) be moy'd 
rarallely from AC to G H. It ſhall at the 
ame time diſpatch the baſe GC, and the Ppp. 
H: And by conſequence how much ſoever it 


—_— 


”” oQ —- 


> > 


vill have taken away a Zike part from the Ppp. 
ſo that, as the baſe GC is (for inſtance) to its 
fart G F:;; Ppp. AH (=SX.) GB. E.D. 

Theorem 


* 8 -I 


MI... 
—\ 


las taken away at any time from the baſe, it 


105 


b A. & 


< Pre. 
4 Ax. 6: 


e Deſ.Ppps 


Of BODIES o SOLIDS. 


_—_— ths. A —— a _ . ” GEE Wo —— 


ty i nd TE _ —_ LECT” Ss = —_—_ 7 s "TS TORI RY 


Theorem CXLIX. 


Equal Ppp's. [S = X O have therr baſe 

and height , veciprocally proportional, | 

De. 46. viz AB.CD::MR.AL-_. : 
TJ Ake the Ppp. X, of the ſame height as S, BY 
thatis, ML=—AT. Then, =] =[} fly 


+ X=s. — QO+X —PK,__MK, E1 )7 S, 


(becauſe ML —=A 1, Conſtr.) £. E.D. 


pI _ 
% 


_ bn. Add — — 
ed bd _ 


— _——— 


Theor em CL. 


Thoſe Ppps. [S=X OJ are equal, wholl © 
« Def. 46. baſes and heights are * reciprocally pro 
portional, viz. AE,FC:: DN.BEI 


pj BIZ 


mn 
Jos f py pcs hn has 


icXLYUL. g=| AE, ph _DN 


& Sup. 

LEXPII. 1 — | DE mn—_— a=) » 
withL 21.2 =" = I-gp'= —I Therefot 2 
= [XXX. $*=XO. £.E.D. 

D Ax, 10. 


Theoreo : 


Of SOLIDS or BODIES. 


Theorem CLI. 


Like Ppps. [ S::O]} arena friplzcate 
reaſon of their bomologous ſides, VIZ. 


S O:: AE. ED. thrice. 


[greaſe the <DEF*—AEMH, therefore 
PAE, ED may be plac'd in a Right Line, 
fllup the void ſpace with X and Z : Now, 


AE_LE HE 
Al ED IN EE 
(FortEc— E D 

—(EC,c)IN 
and Alterned — 


AE__LE 
ED_IN 


and Alterned LE 


IN 
5 (5% 
X _ \ED 


= ELAJIN 


= EF: - 
BY © then it appears that, 


LE =}z 
INC 


q' (= HE _i2_ | 2 es 
"J\IN =F- =: Wherefore 3 =5,*= 


Die 
H that is, S,X, Z , O-— and by conſequence 
_ =o ( S AE 


EL” AX ED 


& E, De 


thrice, which ? =) xs thri ce, 


el 
Scholium, 


07 


© Def. 85» 
P 17. 


4CXLVIH 
£ IXXX. 
t Defe 45+ 


t Ax. 0s 


u Def, 424 


Of SOLIDS wr BODIES; 


oo 


tos 


th. Ad _— 7 —{c 


en, | 


Scholium to this, and the formerTheo. 


Ecanſe Ppps. are extended im lenpth; |. - 
D ral pe depth, therefore £ Li 
the reaſon of one Ppp. to another , may 
be known, we are to take the reaſons of [q; 
all the dimeitſions together , viz, if « Ppy.Þ 
A, be twice as broad, three times as long, JRea 
and. four times as high as B; then A u'P! 
twice 3 times ( t. e, (ix times) 4 times mw 
(5. e. 24 times) as great 4s B. But if 
the Ppps. are like : Then the reaſons of 
their length , breadth and depth are the © 
a Def. 4% ſame* : So that if A be twice longer, 
it muſs be alſs twice broader and twict 
hieher than B, That # , twice twice \ 
(#.e. 4 times) twice (5. e. 8 times) 
greater than B, So that the ſame reaſor|Pri 
# taken 3 times; and is thereupon calbq|* 
Triplicate Reaſon. 4-41 6 


Theorem 


— 


Of SOLIDS of BODIES: - 


Theotem CLI. 


, Like Ppps. are to be one another, as the 
"| Cibes of their Homologous ſides: 


j REcauſe all Cubes are /ize Ppps. and by conſe- 

|: quence.are to one anther in a Triplicate 

{Reaſon of their fides (by Prec. Theor.) But like , _. 
; ?pps. are in the ſame? reaſon. Therefore they a 77, 
are to one another as the Cubes rais'd upon their 
Homologous ſides, £2. E.D. 


—_— 
— _——— ED IG A 


Ln ASE. þ _— 


_ oy —_, -- ww, = . 


| Theorem CLI 


I W/Hat has been aid in the foregoing Propoſi- 

tions concerning Ppps. does agree allo to 

I Priſms. (as being the 2 halves of a Pp) Provided - 

| that their oppoſite Parall. Planes, if they are *® CXZY. 
not As, bereſoly'd into AS. 


Theorem 


110 


a Pre. Of 
CAXAL/. 
b Conftr. 


Of SOLTDS al BODIES. 


Theorem CLIV. 


They agree alſo to Cylinders. For E xai. 


ple. (according to CKLVI) If Cylin 
ders have the ſame baſe [GB] art 
equal beight then they gre equal. vil, 
AB=BC. Tn Omen 


JF not 3 let AB be.©_.; and Jet there be inſcri 

bedinit a Priſm of many fides (as ADFE) 
{©_. alſo then the Cyl. B C, (Becauſe by multi: 
plying the ſides of the Priſm, you may approach 
by infinite degrees nearer and nearer to the Cyl, 
in which it is inſcrib'd. Befides that, though 
the degree by which the Cyl. B C. is leſs|than 
B A, be ſuppoſed tobe never ſo \mall, yetit i 
Hated and fixt, and may not (after it.is giyet) 
be alter'd. Whereas our Approaches 1 the 
Priſm may be made toInfinity.) Then upon the 
ſame baſe, G F, let there be inſcrib'd aFuR 
in the Cyl. BC; Theſe Priſms will be 2 equal, 
that 15, the PriimHCF (=DAF) (> Cyl 
B C. A part greater then the whole. £.E.4: 


Theoren 


Pecauſe the baſes, AB C, E F G are : 


5 


Of SOLIDS aid BODIES. 


is tet Pa" . 


— 


ME. — 


Theorem CLY. 


A Plane cl mn] cutting a Pyramid [b a] 
Parall. to the baſe [abc] makes a fi- 
pure like the whole. 


For the Ang! $ at the top are common,and thoſe 

at the baſes, may be- proved — by Theor. 
IV. Then, that the ſides about theſe reſpeQiye 
<-s afe proportional, appears thus; AB. 


LN::*AD. LD ;and alterned; AB. 
AD::LN . LD andſoof theothers, Where- 
fore the frg 


ufes are b like. gO.E.D. 


4 14. a Eo i io i. 44.4 4 FI" 
«<4. & of tw. dc. _= ” If ” i © FP? 


Theorem CLVI. 


The $-tions [mn opr] of ”— Pyra- 
mids (whoſe baſes, and heights are =) 
made by a plane[1nr p] Parall. to both 
their baſes, are equal. 


: i the 
ABC 


LMN 


FTE E FG. 
b 
and OPR: ina a duplicate reaſon of their Ho 


mologous ſides, but ABCis =< E FG. 


Seftions LM N, OPR; therefore 


| Therefare, LMN =% OPR. LED. 
Theorem 


H 2 


ao LXIX, | 


b Def. 454 


2 Prec, 


d XCL, 


© Sup. 
d Ax.19 


212 Of SOLIDS aid BODIES, 


Theorem CLVII. £1 


Hll Pyramids are equal, whith have equal, 
| baſes and height. 


FOr inſtance CD=FH.. If not, let CD 

.** be; and inſcribe in this a ſolid Segment, 

. (made up of Priſms having Jike baſes and = 

height, LNM) than the Pyram FH. (In 
which we argue,as before we did in Th. CLVII. | jr 
becauſe, the height of the Priſms being leſ- 
1ſen'd, they may be infinitely multiplied, {till ap- 
proaching toward the Pyram. in which they are 
inſcrib'd ; till at laſt they may be made to 
come nearer to it than any other quantity that 
has been already given, as F H,) Then let there | \ 
be inſcrib'd alſo in FH, as many Priſms (for 
there can be no bound to the number.) Both | 4% 
theſe Segments of Priſms ſhall be — ; (for their | 
number is =, by Con/truti0n; Their baſes and - 
heights may be equal, becauſe thoſe of the Py- 
ramids in which they are inſcrib'd, are == by 

Suppoſpuon) that is, the Prz,inHE (=Prz,in | } 

? Conſir, DC) (*Pyram, H, Fo QED. | 


> AA >|] 


Theorem 


Of SOLIDS and BODIES. 


» (a CO” 


Theorem CLVII.. 


Every triangular Priſm (that is, which 
has a AA for its baſe) may be divided 
into 3 equal Pyramids ;, viz. EZ DA . 


FOr the baſe ABC=z E FD; and the height 
1s equal.zTherefore, ABC, D=ÞEFD,A 
— AFC, D. Becauſe the baſe AEF = <c,3 
AFC. and the height at D is common. 
DO. E. D. 
i Note, This Figure will be plain, if - cut out 
in Cork. Ns 


—— 


Theorem GCEIX: 


Wat has been demonſtrated of Priſms, is true 
alſo of Pyramids, as being the third part of 
| P f If Ns 4 | 


"Theorem CLX. 
What has been demonſtrated of Pyramids 
* (im the Precedent Theor, ) agrees alſo 
zo Cones. - 


Or inſtance, The Cone ABC= DEKk; 
+ having = baſes and height, -If not, let 


13 


2 IX Bl Ys 1 


(5 Prec. 


1.14 


® Sup. 
Ing the 
fame + 
height. 
| © Gonfiy. 


* Def.45. 
b CLIX 


Of SOLTDS and BODIES. 
ABC, be(”_; andlet there be inferibed in this 2 
Pyram. AGHC, (_. Cone DEF . (which, 
that it may be done, we prove by multiplying 
the fides, as we have done before,) Then (be. 
cauſe the baſes of the Cones are =2 ) let there | = 
be infcrib'd in the Cone D E Þ a Pyram, 
EDKLM=band:: AGHGC. Now, the 
Pyram. EDK L= : (Pyr. AGHC) (Q. < cone 

E DK . thatis, a part _ whole, IQ. EA. 0j 


} Ru 


'F FF $ fran p T8 —— w”7'Y Guns ra GS 8% 8 F - 


Theozem CLXL. 


All like Bodies ave in 4 Triplicate Reaſon 
| of their Homelogous ſtars. © 


REcauſe they may be reſolv'd into Triangular 
Pyramids, equal in nymhber, ? and like. * 
But ſuch Ar Pyramis: are in a Þ Triplicate g 

Reaſon of their homol. ſi ides; thevoldes & als 


# 
hm ———_—— 


Theorem CLXIL 


A'Sphere is = 4 Cone whoſe perp. axis-u4 | 
the. radiu of the Sphere, and its baſe = 
the whole ſurface of the Sphere. x 


"He ſame Demonſtration ſerves: here as in 


FE heor, XCVIL by ſhewing tha all Polygons 
circum» 


” ww F wry = 4 
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circumſcrib'd, or inſcrib'd in a Sphere are (Cor 
-].than- ſuch a Cone, Therefore the Sphere is 
—to ſuch a Cone. Q.E,D. 


—_— 4 —_—. 


* y—_— — 


Theorem CLXIII, 


Of. ail ſolid figures (having an = ſurface) 
The Sphere i the preateſs. 


THis alſo 15 demonſtrated from the Precedent, 


* by Theor. CII, 


——_—— — — 


Theorem CLXIV. 


Spheres are in a Triplicate Reaſon of their 

' Diameters; or, as the Cubes of their 
Diameter*s (T heor.CI.1. CEN.) viz. 
Spb, ABC__AC | | 


DEF DE 


ABC "TOR 
DEE Dy 
and let there be inſcrib'd'in the Sph. A'BC a ſo- 
lid figure: of many-ſides, AB CG, (._ to the 
fide DEF than A C to D Fbrice. (finceby con- 
tinual doubling 2 the ſides of the body inſcrib'd, 
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a The0r.C. 


b CLIX. 
© Ax, Is 


0 Conftr. 
E Ax.,'1 i; 


* XZ10, 


Of SOLIDS and BODIES. 
as AI, IB, &c. whereby the ſame line ACwill | 
always continue to be both the Diam. of the Q, |s 
and the ſide or half the Polygon, we may ap: 
proach ſtill nearer to the Sph. ABC, and by 
conſequence, make it bigger than any other bo- | 
dy, which 1s leſs than the Sphere.) Then let | 1.4 
there be inſcrib'd in the other Sphere a Jike body | 2.4 
of many ſides. - Theſe bodies, being reſolv'd I 3-4 
into Pyramids and ſo into As. Þ will be in a [4.4 
Triplicate Reaſon of their homol. ſides, A C, [5-4 
DF. viz. the< Body A BCG. ws 4 :AC.] | 
WY ABCG A | 
D F thrice. But "DEF. =, JE thrice. acc 
Therefore the Sph. DEF, 1s”) than the Body up, 
inſcrib'din it, DEFH. 2. E.4, Bo 


* 
ay 
EE ———m—y — 
. 5 ® "W C . 
a bd 6 id » _—_ 7 *GO . Y - . P 


Theorem CLXV. 


There can he but 5 regular Bodies, (which | 
have all their ſides, and all thetr Angles 
=) Oe rm 


POr no plane figures, joyn'd together, can 
make a ſolid Angle; except a A, [] and 
Pentagon. For a ſolid Ang. ought to confilt I Þ] 
of leſs * than 3|_s.and 3 plane /*s are the fews- | * 
eſt that can make up a ſolid one (as is naturally | B 
evident.) Now 3 /"s of a Hexagon are = |: 
4|_ ; and inall figures of more fides than a Hexi- 
con. they exceed 4|_. Wherefore 3, 4, and 5 
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A's (for 6, make d4| s) 307, and 3 Penta- 

gous (which make © 75 of 4[_s) may all com- 
[poſe a ſolid Angle. Upon this account there 
can be but 5 regular Bodies. Viz. 


1-4 Tetrazdrum, © 2 ot. 
$2.41 Odatdrum. "{ Whoſe An- Mary 


[3-4 lcoſatdrum. > gle is made & 5 
[4.4 Zexacdrum. \ upof ' 4 Os 
5.4 Dodecaedrum. IS * 3 Pentagons. 


If theſe, or like figures, be cut in Paſt-board 
 Paccording to the figures in the Type, and folded 
Yup, they will repreſent the foreſai1d 5 regular 
Bodies. ah OT Obes ORG! 


Þ.- © l £*" ca 
[i 


Theorem CLXVI. 
It will not be amiſs in concluſion of the Theo- 
rems, 10 add one Propoſition that may 
ſerve as an Introduttion tg the Doltrine 
of Infinites. viz. That Infinites may 
be atually number'd or meaſured. 


Ffrom the line A B you take (ſuppoſe) a fourth 
, Part toward A; [AC] and again towards 
B, 2 ſuch parts, | DB] (viz. ſucha number of 
parts, leſs by 2, than the whale line was firſt 
ſuppoſed divided into) there will remain C D, 
one fourth of AB. If again, from this _— 
.- | F, 


< XCW- 


d Def. 74. 
5c, J-74 


- CLAIV. 
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dar, you. take as before, one. part towards A 
[Ci] and-2ſach towards B, (ED) there wil, 7 
remain. only. E F one fourth. of. Andg 
If you continue to-do to.every. remainder, there | 
will always remain between the lines laſt taken, 
one fourth of. the line from whence they: were 
taken. From which fourth part, there may toy 
ſtillafter the ſame manner be ſuppoſed to be tas - 
ken twoother ich lines-on each fide.; but if this \d 
be. done: infinite times aftaly, then there will [* ho 
nothing more remain (between) and ſo the ; ir 
contimyd diviſion on either. fide: will come exaCt ſ| 
ly-tothe point G5 which. cuts off a. third part of 
the line A. B. (viz.a.part, of one Denomination þ'?: 
leſs, than the whole line 1s firlt divided Into\) bo 
Becauſe there was always taken away twice as 0 
mich towards B as towards A. The total ſum, 1 
therefore, of all together that is taken away 08 
towards B, will be twice as much as the Total 
Sum towatds A. And-by conſequence, the - 
meeting will be at ſuch a point [G] as cuts of - 
G Bdouble to G A. Which was the thing under- 0 
taken; viz. to aſſign the preciſe meaſure of a" lint 
infunttely dtvidad; © _ 
Butiftit beinquir'd how. this diviſion:can be 
made infinite times a&rally.; Ianfwer; Let two 
points begin to move from A and B, at the ſame 
time ; That at B, always moving as faſt again 
as thatat A. It is certain they w'll at length Þ* 
meet; and (by- the former Demonſtration) juft 
av tho point Ge For the point/B, will be at D, 
when A is'at C. andBagain at F, when A is at 
B: andſo they will each- paſs through the infi- 
nite. Sub-diviſions before mentioned; and when 


they. meet, will have dividedthe line A B inf 
nitetimes atuany. N TE The 


be t: 
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| The ſame may be ſaid, if one of the points 
| he to overtake the other ;, as in the famous S0- 
| philm of Zeno, who argu'd that a Horſe would 
ever overtake a Snail. For ſuppoſe the Horſe 
[rup ten times as faſtas the Snayl, and the Snail 
'L'ere a Mile before, and both ſet out at the ſame 
time. When the Horſe has run the firſt Mile, 
ihe Snail will have gov tothe 19th parte? the 
2:4 Mile; when the-vlarſo bgs runthis ioth part, 

the Snail will be got to the 1oth of the next oth 
: Ah (that is, a 1ooth. partofthe 2d Mile) and 
1% the Hor has got this, the Shall will bea 
$100 \Park.hefore him. And {o.ig.infigite- Sub- 
\[{iviſions, when the Horſe-hasgot the laſt part, 
ſhe Shait wiltftill: have got. a partbeforehim: 

On the-contrary, it isnatucally. evident,. asany 
xiom,, that, the'Harſe, will.at, lengthquentake 
the Snail; and- (by conſequence) meaſure ouvy 
| gr7; ay Sub-diviſien»aFually;, The ſhppo- 
on of the ImpoſGbility of which; isthe ground 
"Jef the Fallacy. Now the preciſe point of meet- 
. (ing may be determin'd, by a ve eaſy Demon- 
"Iſtration. viz. atthe end of the g1b part of the 2d. 
Mile. For fince the Horſe runs 10 times as falf 
25 the Snail, the Horſe wilt run = of a Mile, 
while the Snail runs 3 ; and by conſequence they 

itlcome bath at:the-ſame time totheend ofthe 
br gth part of the2ANMle, Q:. Do 


| 
: 
f 


» 
”o\ 
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PROBLEMS 


Which purpoſe ſomething to be done. |. 
Demands, or Suppoſitions. 


1. That a right line may be drawnſhm 
from any one point, to another. | L 
2. That aright line may be continue}. 
| 'Þ * ſor 
at either end as far as we pleaſe. |, 
3. That a Circle may be deſcrib*d upon v: 
any Center, and at any diſtance, - 
(or interval.) 2 


> #——_— — 


Problem TI. 


From a point given [a] 0 draw 4 richt 00 
line [ae] parali, to another [bc]. [ 


N the Cent. A, at any diſtance, (ſo as to cut on 


- the line B C) deſcribe the Arch, DGE, 
Cent. D, ſame diſtance deſcribe another Arch I 
cutting the line given (B C) .in G. Laſtly, Cent. | 
G ſame diſtance, cut the ficſk Arch in E, LL. 

Sat ling 
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2 AE is parall. BC.For AD =?2AE =Þb Te 
G—ÞGE, and AG is common. There- ATT. 
ein the A's AE Gand AGD, the | GAE 


* AGD. Therefore* AE isparall. to BC. O- - 
, E. F.) which was to be done; ” A 4 oj 


DES $0 
RE: apt. 
Problem IT. 


fm 4 pornt given; [a] to draw a lim, _ . + 
[a e] equal to a line given DG, 


Kom the point A, draw AE parall. 4 to D G, a pyeced, 
joint the points AD. From the points G, draw e nef, 29. 
JE parall. * to AD. The line AE is = DG, by Conf. 
uſe in the Pgzr. <DE, the oppolite ſides f & xxx. - 
JE—DG. ©. E. F. 


4 


Problem III. 


fo 4 line given, [a b] to cut off F part 
'I [a f] equal to another given [cd]. 


- JA. interval C D, (or AE) deſcribe the Arch þ Radiat; 
"FF. Theline E Ais = CD, becauſe FA=® ; 

h | | Confer. 

$ E — 1) C D. '2 E, D. 


6 | Preblem 


k Prec, 


# FS 


nc 
Ces, 


> x71, : crofling in D, joyn DA, D C, and draw T 
- (Forthe ASBAD, BCD areequal | fided, 
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Probiem IV. Fr 


To make an Ang. [8] = to an Ay 

g5ven {b]. I. 

PRom the line LE, take the part & LD| 
ABandDE=—&4 ws. EF —= CB, 

on the Cent. 3Din interv. F IF deſcribe Arc 


cutting ia G, joyaGD, GB.. The Ang. © 
=p, (OE ADGE nels ded 
ABC.) &.E.F. 


Problem V. 


To divide an Ang. given, [Þ] intwo eq 


parts. 


Cent. B, at any Interv. deſcribe the Arch / 
Ceant's. A and C, ſame Interv. deſc. Arc 


Which divides the Any. D in two = *Þa 


— yy 


{11des BAD, BCD, being Radins's of =( 
and DB common, therefore the Ang. CD 


Prob 
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Problem VI; 


From a point given, {a or d}] to raiſe, Of 
let fall a Perp. Lad}. 


1 1. ERomeach fideof D take equals,” DB, DC. , p,.x ro © 
E Cent and interv. B, C , on Arches Prob, UI. 
J crollng at A,;jqnn AD, whichis the Perp, re - _. 
aired, For AB ==? A CDB= 4DC, oi 
D A common. Therefore the Angtsat'D are 
=*, by conſeq, |. f and DAisperp.* 
Il. Cent. A, at any interv. deſcr. the Arch 
g AC, joyn AB, AC, divide the — Ain the » 
middle, by the time A D which is the perp.* re- , Py 
quired. Forthe Angles at D,may be proved =, ls 
as before. Therefore, &c. Q. #, ©. | 


Problem VII. 
To divide aline [a b] in the middle. 


J CEnt. AB, any intery. deſcribe Arches crolſing 
N — inD, ktfalltheperp. DC. This divides , Pots 
AB inthe middle. For AD — *®* BD.DC, ; 


h com. the Angles at D are = 9. Theze- My 

-| tore the fide CAis =3CB. ©. E*#. 2 XXIP- 

) i | Os ; 
Prohlem 


þ 


724 


a Py, L. 


< Pr. T., 
ds IXY1l, 
divided. 


e Py, Il. 
f pr. ” IP 
g LXYII 
divided. 


TAke AD—<cB TG; and joy it to the point 4, 
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| Problem VIIT. 
To divide a line Ca b] Li a given Proper: [7 


£408. 


u——_— 


A B, A hh being placed at any Ang. A, joyn "e 
BC, and from the point E,draw a Parall. 2 fp 


to it, viz. ED. Therefore b BA. DA : : he 
2g. E. F, | lth 
_ I Mr 


 DIAZ- 22” harm 
. 


Problem IX. 


To find a fourth propertional, [de] 7 T, 


three gwven, viz, AB.BC: :AD.de. 


FI" BD, and from the. point C, draw its] « 
Parall. < CE, joyn DE, the fourth proport. 
fordAD .BC:: AD. DE. &G.. EZ. F. [FF 


mnt DE 


Problem Y. - oy 


To fund a third 4s cal [d I to two given, : 
[4D . bc] the 


ee et "*% 


at any Ang.draw D B,and its Parall. f CE, 
from the point Ge; DE is the third Proport. for A, 


SAB.BC :: (BC,4c) AD. DE. 2.F.F, 
Problem 
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Y ——_ —_— Pu ——_— 
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Problem XI. 


To find a middle-proportion [| bc] between 
| two oven [abbc] 

Rom the point B raiſe the perp. BE. divide pp, 3-7. 
. AG in the ! middle, D.+ Cent. D, interv. i p,, 714. 
 Bdeſcribe a Semicirc. cutting the perp. 1n-E. 

"JE B will be the middle proport. For (E A, E C, 

(being joywWd ) the ang. AEC is k| therefore « 7 x7, 
FV'the perp. EB is a mid. propor. between the 1 x yxp7, 
 Uparts of the baſe ABC. Q.E.F. 


bm 


Problem XII. 


To PIE: > 4 line grven [L] in extreme and 
middle reaſon. So that Z, A, E — 


# 

FRom C, raiſe the perp. ® CB —" 7Z.divide mp, 7, 

CB in the- mid. in D. take * DF —® npÞp,71, 

-JDH; and CG= CF. G, isthe point of di- 0 Dep, /!, 

viſion. - ©. | 

For, CIBCF Chg -—DCq?e=.? Cal. 

= DE qie.4D Hqtz=} Zq-i"DCq 1 confer. 
therefore (omitting the com. DCq) remains * CX71, 

| BCE CF qi.e.4.ZA-i-Aq=7Zq. 
"But Zqf =ZA-+ZE,; therefore (Z A being 1 C177. 
-Icam.)ZEis = *Aq, and by conſequence *Z, t Ax.8, 
n A, E, are —. £2. E. F. non Fw 5 + 06 
; k Problem 


126. 


w Radius's 


of = (Ss 


* P, 1, 

y P, Vl 
z P. IF. 

2 XXX. 
bIX XVII 
ec L X/ll, 
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Problem XI. 


I. To make att equilateral tr4@ng. [abc] 


2. To make a triang. 


Ldabe.] 


lines oven, 


Raw AB: Cent. Aand B deſcribe arches 
crolling in C. joyn EA, CB. therefore 
w aJl the ſides are =L.E.F. 
2, Cent. A and B, interv. AD, BC, deſcribe 
arches crofling in C. joyn CA, CB. therefore 
YAC=AD,andCB=BE, L.E-F, 


Problem XIV. 


To make A Por. ( [s h] at ar Y3 pi 


[d]) —=fo 4 A given [abc.] 


JJRaw B H. x pall. AC. divide AC in the 

mid. Y G. and make the ang. CGF = 2 
D. draw CH pall. GF. and the dag. GH, 
(The AGHCz®=—) > pgr.FCisb = + the 
AABC. therefore the whole pgr. FC is * 
whol2 AAB.C. 2+E, F, 


Problem 
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Probleri XV. 


fo make a Per. [x] (0n 4 ſide, [ab] and 
ang. | c] given) —tos A given [D.] 


MA S—©<D, the ang. b being 4d =, on 
the line b 4, fill © op the Pgr. f a. Run eb 
through b, and continue © to it, fg. from h, 
may, pall. f 9,4. and through b, draw 7k, 
f pall fh, and continue ex to }. X is the 
pgr. requir'd. For, the AOXR —EZSV. 
hut O =EZ, R =£8V. . Therefore the re- 
mains ® X —= ($1! =)D. and the ang. 4bk is 
S*("=J6 "RB: Fe 


Problem XVI. 


17 make a 2g [ef ] (on a ſide [hi7 and 


ang. |. d] given) = 


204 rettilinear figure 
goon Lab c.] 


Divi the rofiilicga' figure into As, A,B,C; 
Then k make the Ps gr, E = A, according 
> to the ang. D. and the fide HI. Alſo F=C, 
- fandG—= D: Theſe'3 will fall between the ſame 
parallels, becauſe | their angles are =, and 
' Þ by conſeq. make « one Pgr. = =* ABC. 

I 2 _ _ Probkm 
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17h 


m Ax. 
Z X11. 
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Problem XVII. 
To framiie a Square on 4 line given [a b.] T 


nP.YT., PFROMA railea perp.® AC —= 2 AB, Cent. 
oP, IIl. Band C interv. B A. deſcr. arches croſſing, 
at D, joyn DC, DB. 8g. FE. F. For, AB 
4 Conſlr, Z=IAC=rCD="DB. CD iscom. there- 
r Radius'ss fore the As ACB, CBD, arecquiangled. 
£ xpT1. Therefore A4 — A (L=!)D.but " ACBis | th 
t XJ!l. —*ABC, and DCB =*DBC. each®*= ]J xt 
u Xx, 3 a|_s. therefore CandBare|[_, andthe op» | (E 
wp], Polite ſides are pallv. 2. E. D. | 


mio nent 
Problem XVIII. II 


Tomakea Aſ[dg, q)] = tos right lind 


N figure given. 


> .*s 
0 Fs 


ix P. XI, MAke*the3BC =— A. Between the ſides 
\7:P. Xl, -_ of this CIfinda mid. propor. y DG. The 
-..Z*EX1l, fquare of this is =2*(BC; =)A. by conſtr. | 
qo "EP. 


| — Pr oble m 
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T.; . 


4 


Problem XIX. 


To make a 0 [edJ, = to a right-lin'd- 
figure [a], and 0 given [bc]; both 
zopether, TE 


Make the 0 EF = 2A, and place the cor- 
ner of it, G, againſt the [J BC, ſo that 
the |" E GB, may Þ be| , on the Subtend, 
EF, 2 make the [JE D, (which will be) <= 
(EF1 =) A-+BG. 2. E. F#. yy 


| 1. Hence appears how one Square may be 
 ſubtralled from another. 

Il. How a great many Squares given, 
may be reduced to one Square. For the 
oF, s< = Eq. (+l1q. =) Dq. 
(+Kq. =) Cq. (+ Lq. =) Bq- 
+ 2p 


Problem 


7229 


2 Prec. 


b III. 
c C XII. 


0 Conſt. 
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Problem XX. 
To frame 4 Pentagon upon: 4 line gruen 
LAB.) | 
Dlvide A Bin the middle, C; raiſe the perp. 
—CD=—=AB., Draw out DA to I, ſothat 
ATmaybe = AC. upon the baſe A B, make 
the A AB Feach fide = DI. Laſtly,upon theſe 
ſides make the As FGB, AHF, each fide 
—AB. ABGEF is the Pentagon requi- 
red, For, | 
' TakeFK — AB. and on the ceng. A. interv. 
A C, deſcribe the Q ICL. The line DI is 
2, By confi. 2 — FA, and if you take away'the > —='s B K, 
b Ax.3. 1L, there b remains KA =LD. Now DC 
e XLIX, 5s atangent © to the (). Therefore 4, I'D: 
conſtr.” DC::DC.DL., that is, BA. AB::AB.AK. 
PCXXIT. Wherefore®the A ABF is :: ABK. by con- 
e LXXIW. ſeq. f the 2 =. andy = (Cx nE =) 
f Def. 45+ z, Therefore the fide BK —= (BA'= ) KF, 
8 All. | Therefore the " þ =" 1. viz. (== & =" 
" XIIL. But the external Pl +, —þx1, therefore x, | 
MY, (or s, Or Cx1) are each double to' 8. But 
© X, 2 xn, þ, together, are k = 2 | , therefore 
7 E— 7 2[_ andz==+ 2|_ (being double to þ) 
l 7, therefore a =15 2| . butan» = Gm —H, 
mn xp], Again, the -'s FGB, F KB, FHA, are 


1—. (the fide BK being prov'd — B A) there- 
fore the "89, n, SH, a, y, andp, are all = 


2. 


to one another, and by conſeq. = 5F 
Therefore fs, (nf, aby, are each = 


_-_ 


Of SOLIDS and BODIES. 
2[_. as HxG have already been proy'd. So 
that all the 5 ang,'s, are» —, And the 5 
ſides are = by conſtruction. Therefore , 
2. E. F. | We 


 Scholium. 


The line F A u cut in extreme and mid- 

| alereaſont 3n the point K ; for FA. 
(AB, i.e. )FK::FK.K A. as ap- 
pears in the precedent. 5 


— _—_—— 


Problem XXI. 


To make 4 regular Hexagon , on 4 line 
| givenſab] 


| | AB, © make an equal'fided A ABC. 

= as alſo on AC, and BC. then drawing * 
| out AC and BC, make CF and CEs& = 
, | to them, and joyn GFED. £8. E. F. For, 
| the 3 ang.,s HCI, are = 2|_ therefore 
e| GD js a * right line.. Further, the ang. L is 
J =&C, andLF, LE are =1C A, CB, there- 
1 | fore the ALF Gis= CAB, and ſoof the 
e | ther As, and by conſeq; the two angles at E; 
e. | ſhall be = 2at A, and FE =AB, #5c. So 
— | that the whole figure is equal fided and equi- 


angled, £- E, D. 


I 4 Problem 
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n AXx.19. 


e P. X1I7 
f Dem. 11. 
E P, Il. 


h XY, 
with X'. 
1], 

k 11, 

| Confir. 
= x/IL 


132 


e P.IFV. 
* XVI. 
P L.XXL 
« L XIll. 


rP.XxPT. 
i P. XIP. 
EP. XL 
u Pyeced, 
, i « of 
XC onftr. 
Zee.D FE, 


HI, EX, pal —B. £. E. P. 


are —, 


y Ax: IO.” 


conftr. 


* AX. To 
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Problem XXII, 


To make a Polygon (on a line given) [a b] 
like, and alike Fey t0 4 ' Polygon gi- 


ver [gd J. 


Divide D G into As, and on AB make 

the ©" ABH"'=CDE; and BAH 
n — DCE; therefore” the / His =2E, and 
by 7 conſeq. the AAHBis :: PCED, and fo 
of the reſt : Therefore 1 the whole DK 1s: 
&D. als E. F, 


—_——. = "IE lh — 


Problem XXII. 


Tomake 4 Polyoon [<] like, and alike pla- 
crea, to 4 Polyg. given [A], ang = to 
another Peg: -Zooen [B.] Bo 


ON N the line DE, make” a Pgr, f = A, 

and on E L, the Pgr.Z =! B.-. TakeH! 
a mid. * propor. between DE, bo k, and make 
on it the Polyg. C %:: A, This C is = B. 


Fo iD (DE rote i.e;x DE__ "216.y A 
; on: | ba - aa '); 


Es 


Problem 


T 


F 
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Of SOLIDS and BO DIES. 
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— 
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md - —I—IT 


Problem XXIV. 


T o find the center of an Arch (or Circle) 
given [abc] (or, to draw 4 © through 
3 points given. ) 


Ak 2 Points in the arch, viz. A, B, C. 

joyn AB, BC. divide theſe in © the mid. { 
2Dand F, by b perP's, croſling 1 in E, which 2 P, P17. 
18 the Center. For each perp. is ac Diam. and b P. Vl. 
by 4 conſeq. the Center muſt be where they <X X XY1L, 


croſs. d Def. 22. 


Problem XXV. 


9 an Arch | ac? in the ma- 
E 


| Javing found the Cent. © D, draw the Ra= e« Pree, * 
| dius ADG, and divide the Z* D in thef & 7, 
mid. by the line DB; therefore the arch A B 


| EEG. _—_ F, £ XC/T. 


Problem 
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A. OO n , 
——— — —— © a_—_—_— 


Problem! XXVI. 


Te draw to Tangent [#0 frow @ join | 7? 
g1ven' [a] | 


[Raw aline ſrom A to theCent, © B, on AB; 

' deſcr. a Semicirc. cutting the Qin D'; joyn 
: AD, BB. AD, is the Tangent. For the 
1%, L£2ADB is (HS; therefore t&c. QF. 
k XEIX; | 


kp,Y XI). 


Problem XXVIT, 
: 7 
To cut off a Segment [ab] from a O gi-l 

ven, that may receive an L., = to att 

LPs, [DRawa ! Tangent FG, touching inB, make | t 
m <p D the. 7 FB A —meEF., Therefore ® the |} 1 
"rx £4. ACB (in the oppoſite Segment) is = | 1 
© conp, CFBA»*=)E, Sothat A DCB-'isthe Sex | : 
= & ment required, POTN OE, ne 


Problem 


Of SOLIDS and BODIES. r35 


Cr ea —_— 


_ Problem XXVIII. 


To make a AinaOQ, :: 4 A given 
| [def.} 


Cut? off, by AB aSegment receiving anarg. P Pre 
ACB= to the < given, F: Thenmalte * *'* 
IBAC41 =D, jomn'BC,. the BCA is a P.Iv 
| ==# Therefore E® = B, aid by conſeg, LP. 


AABC::*DER L.E.F. 


—}_S 


To make a A about aQ= &A given 
[def] © 
Make the - at thecent: BG A u= EDH, 
and CC Au—EFI; and at the ends of 
the 3 Radius's A, B, C, draw v- perps, meet- wv p, p/, 
ing in K,L, N.Q.E.F. For, in the Trapeze, 
KBGA, the 4.5 are.* — 4|-, (being by = x, 
a diagonal diviſible into 2 As. ) but B and A 
are? | ; thereforek, G=2| . Now G= 7 Confir. 
y EDH, thereforekK —*EDF.  SoalloM is 


u PI. 


z ' 
= E FD, therefore»: L=E; and by conſeq. = x1, 
b the ASare like. Q: E.F..  bzXXL, 


4 


- Problem 


*P.Y. 


| d Conft. 
e Ax. 2. 


8 XLVIL 


fxxIl." 


Of SOLIDS and BODIES. 


FIEg FIR —— 


Problem 0.0.0 
To inſcribe a OinaA given [ab bc. 1 | 


+ ti" 


Ivide the -s A and C in the mid. < by lines 
— crolling in D. From D, draw perps. to 
the ſides of the A, or DE, 'DF, DG; cent, 
D, interv.DP, deſcr.'the O- £2. E. F. For, 
i the As AED, ADF, the £s at A are 
- Alſo AED, 2: ED are © =, being 
a, and the fide AD iscom. thereforef the | 
eD E is = DF. = (for the ſame reaſon) 
DG. But DE is 2 Radius d therefore alſo 
muſt be DE and DG: andby conſeq.s the 
ſides BA, BC tonch the (9, as AC does, by 
conftr. ©. E. F. 


Problem XXXI. 
To conſcribe 4 © about a A. 


NRaw 2 Circle through 2 points, by P. | 
D XXIV. : 


Problem 


Of SOLIDS and BODIES. 
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Problem XXXII. 
To inſcribe a A inaQ. 


Ivide the Diam. AC in the middle, by the 
' iperp.BD; joynB, C, D, 4, which is, 
the [7 ſought. For the 4 fides are & =, ſub- 
teeding 1 = -s (at the Cent.) between —= 
des®, and the 4 SABCDare{|_ ® ; for 
| C 15 2 Diam 0, g. E. D. 


——_—_—_—_____ 


Problem KXXIIL. 


Ta conſcribe a O about a given Q . 


Raw Diams. croſſing perpendicularly ? at 


'_ theCent. I, and at their ends, E, F,G, H, 


{raw 4 4 perps. meeting in A, B, C, D, which 
Is the [7 ſought. For, |" BEG1= EGD; 
therefore BA is" pall. CD, in like manner 

PC is pall. AD, and AD pal. E G, andb 


onſeq.the "BAH is(={BETD| *, andthe 
ide AD» =—EG—vFHu=BA, fc. thus 
ll the fides will be proy'd =, and all the angs. 
{. x D. E, D. 


Problem 


6b P.VL, 
1 P.YL. 
« XVIL 
L Ax. 2. 
m Radias'ss - 
n IP} 

0 X&AAF1E 


PP.Yl, 
ard YI. 
4P.Hl. 
AX. 2. C03: 
r YL 


y UJP. 


t Conſtr. 
u XXX. 
« D{ams: 


x39 


* P.PIl, 
_ andy 1. 
y Conftr. 


ZI, 


2 FT, 
bv XXA, 


eP,F. 


4 Ax: 7. 
Conftr. 
e XIl.' 

f Suppoſ. 
8 Conſtr. 
h XP1L, 


Of SOLIDS and BODIES. 


NE IT OE - —— = J_— th 
POTATO TH. all 

Problem XXXIV. A, 

; | | | t 

To inſcribe a Q in a given ti. of 


Dri the ſides AB; BC, in the * mid. by 
rps. croffing at 1, Ceat. I, intery. 
IE, pos a). 2. E. F. For, ut 
= —= FE GD; thus the  FHD, is|_ alſo; 
Therefore IH is (pall. *, and = b EA. ==f 
EB) —=2b FI = "(by the ſame proceſs) IG 
—TIE., But IE is a Radiusy, therefore alſo C 
muſt all the reſt be, (being = to IE ) by con- 
ſeq. the O touches all the  fides of the 0. A ing 


& D. 


— 


' Problem XXXV. 


To conſcribe a © about a regular Per 
2agon. 


Flvide the Ls Aand B inthe mid. « by lines 
croſſing in F. Cent. F, interv. F B, deſcr. 
aO- 2. E. F, For, the  FABis = To 
dEBA. Therefore FB =<©FA, = Þ. FC; 
becauſe inthe As H G, the fide AB —=f BC, 
BF com. FBAE = FBC. Alſo, FB 
is>d = FD. For, in the As GI, BC f = 
BD; FC, com. FCB —F CD. ( For 
EB is proved = = FC; therefore FB BC 


-_ 
. 


OÞ 


Of SOLIDS ad BODIES. 


the Pent, and by conſeq. ſo is FCD.) Thus 
all the lines F C, FD, &c. will be proved —= 
FB, which is a Radius £, [therefore atſo are 
they; and conſeq, the paſſes by all the angs. 
of the OW ©, E. D. 


© 


Problem XXXVTI. 
To inſeribe aO ina Pentagon. 


”Ent.E. & intery, E M (vite a perp. * from 

the cent, to the fide ) deſcr. a O. £,E.F. 
For, the -"satE are * =; and (perps. be- 
ing ? drawn to all the ſides ) to  FME 
— ENE, and the fide FE, com. ® therefore 
FM is — — FM: thus all the perps. will be 
proved — to E M, whichisa Radius ® ; there- 
fore alſo are they all: and by conſequence 
the oN an all the fides of the Polygon. 


J&E 2? 


oi 
Ll 


P— ——@——— 
GN IST 


$4 re? gov 4 E2 7 CES 


" Pinhlew/ XXXVIL 


Fl y M4 4 (regular ) Pentagop in 4 


L =| Ake a reg. Pentag, ® EB, whole cent. F 
being found, lay it upon the cent. of the 
of ; draw the Radius's F H, and through the 

angs. 


139 ', 


| om FCB; therefore FCB is + an ang, of i x1x; 


k Preced, 
IP.VL 


m XXIP. 


D Confly. 


0 Þ, XX. 
PP,XAXF” 


140 Of SOLIDS and BODIE 3. 


angs. of the Pentag. joyn the points G, L, K; 
9 Ax. ©. | | 6": aN Lhe GE et __E-B 
| (2 AX. ID. Sc. ©. Be a FOI, 57: (Radius)1 = — 
* Providin (bec. EF*r = DE.) 75 ap GHuisf pall, 
"Þ » + | PRO TO SAR IE - DT. © - - LAS 
fLXXY1UI to ED, and by conleq," -HF —_ ED VI -:( by E; 
LEXIX. 


OS 2 pe": k: 
the ſame reaſon) DC &©c. But ED — 


DC, therefore GH = HI,. &c. Laſtly, 
upon account of the pall. lines, all the angs, 


a]. are = = reſpeCtively, and (by conſequence ) 
h between themſelves; becauſe all the 'sin | tl 
 *® Suppoſ. the given Pentagonare V =. £2, E, D, S 
h—_ ny -| 
Problem XXVIIL. " 
To inſcribe a Hexagon ina O. h 
DP Eb | © 
AT the interval of the Radius FA, cut off | 
the arch AB, draw the Rad. F B, there- | ( 
* Conſtr, fore © iSanequal* fided A. Then at the in- a 
Rad. terv. of the Rad.:FB cutoff the arch B, C, & | 
; therefore Z is equilat. A, in like manner X, 
5 X, (11, ©c. therefore DA is a right » line, and by p 
conſeq. a Diam. But the other half O, DEA, a 


 _., will admit 3 As = to the former; and by 
' 2 XX1, Cconſeq. the whole (Q) admitsa regular 2 Hexa- 
goll. 2. FE. D. OV 


Problem 


LO. 1 OG WE" 7. 


of BODIES and SOLIDS. 


— 


* 


Problem XXXIX; 


A Polygon inaO [b cd] being given, to 


inſcribe a like Polygon ſefg] in a© 
of any different ſie. 


{]Pon the center of the giveti (), A, deſcribe 

the other (), EFG ; draw the Radius's 
throughthe /*s of the Polyg; given, B, C, D; 
£5c. joyn the ends of theſe Radius's with the 
right lines EF, FG, Gc. The Polyg. E FG 
will be like the Polyg. B CD. For the A ABC 
iS ::0 AEF. 

Becauſe the 3 7's at A, B, and C, together, 
areP= (2[_ ? =)A;Eand F together ; there- 
fore taking away from theſe |— ſumms, the 
common B, there remains BC —=4EF, But, 
B—rC, and Ef —F, therefore B and FE, 


( being like parts, z. e. halſs, of = ſumms ) 


are, —*; therefore the line EF is * pall. to 
BC. | 


In like mariner, all the other A's will bez 
proved Jtke ; therefore the whole » Polygons 


are hike. L£, Eo F<. 


End of the Problems. 


K 


0 LAX: 


PX. 


qa Ax. 1@: 
X17. 


EXIF. 
7h 


uIxVlk 


To be Correfed and Added. 


of : Det. 6. 1. 8. r. Angle S: 1.9 
after are equal, add, 3. Tie meaſnre of 
this inclination 1s ( either an arch of 4 
Circle, BC, of which the ang. | a] # the 
Cent. or elſe) a ſtrait line | gh ]; which 
being lengtbne-. or ſhortned ( the point: 
g, h, remaining ſtill at the ſame diſtances 
from the ang. a) will make the inclination 
of the lines, ab, a C, more or leſs than'it 
is: but if the line gh, remains the ſami, 
and in the ſame place, the inclination will 
be the ſame. And by conſeq. if IK be of 
the ſame length with GH, and the point: 
1K at the ſame diſtances from the ang. D; 
as GH are reſpeitively from a ;, then DI, 
DR, have the ſame inclination with A G, 
AH. Def. 30. marg.-add' Fig. XF7: 
l.2.r.[ac, bc. ] Def. 31. marg. dele 
Fip. XVI. Def. 46. at the end, add, 
And not both Atitecedents, and both Con- 
ſequents in either one of the figures, Ax. 3. 
marg. add Fig. YI. at the end, r. [bc], 
Explication of the notes, at the end, 
Q.E. D 


N the Advertiſement]. 3. r. Principle] , 


- Om 


CEE. RT Rin. . T.. uw. ht. - —» Wa fy | Ge 3R = te =Q 


9. E. D. which was to be demonſtrated; 
Q. E. F. which was to be done. Pa, 1. 


|. laſt but 4, r. Perp. p. 2. 1.9. r. ABE, 


p- 5. |. laſt but fg. . BC=EF: p. 15. 
to Theor. XXIX. add, Wore, the deſion 
of this and the XXVII. # not to ſhew what 
lines are pall. but to prove that = As, up= 
on = baſes, are of the ſame height. (Def. 
47. ) berauſe all perps. between the ſame 
palls. are =, for ſuch perps. making (L_, 
that is) = 5s, will be pall. themſelves 


(VL) and by conſeq. = (KXX.) p. 92. 
CD 


[; laſt but 4. for ET 5 Thr 


INDEX 
With reference to EUCLID. 


ANGLES. 


Theor. 


A Above a line are =-2[_- I 


At crofling lines, the oppoſite. 


aLC=Z 3 

At pall. lines, are = to their Verticals. 4 

—— —— the 2 oppofite are =2] . &5 
In a A. The external © is == to the 2 

internal oppoſite. _ 9 

The 3 *s together are = 2]_. Lo 


That "is | , the Q. of whoſe ſub- 
tend, is = to both the Q's of the other 


ſides, Oy 
In a ſolid 7. Two plane are greater 
than the third. 142 


A ſolid ang. conſiſts of leſs than 4| . 143 
Is 4 O- The - of the Tangent and Ra- 


dius, is| : yT 
———  — of the circumf. and Radius, 1 
© than any acute © e4 


All -"s inthe ſame ſegment are =. Fi 
K 3 Le 


Euclid, | 
i» IT 


the IN DEF. 
Lat the Cent. 1s double to that at the 


 circumf. 985 
The 7 in a ſemicirc. 1s Le 50 
CS (__ :, acute. 

Ina legment = ' obtuſe $ 57 
== angs = arches. 58 
The -'s are proport. to the arches. 96 


The -*sof the tangent and chord is = 
to the in the oppoſite ſegment. 60 
The external -"s of every Polyg. are ' 
oO D=2L- 93 
| Problems, To make : an - = toan given. P: 4 
| To divide an - in the mid, | | 


Boates, or Solids. 


| A, : bodies, are in tripl. reaſon of 
theit homol. ſides. | 161 
i Ppps- The oppoſite planes are: : and=. 144 
| Theyaredivided equally by a Is - | 


plane 4 
Of the ſame height are as their baſes. 14 
Which have the ſame , or = baſes, 3 146 

are = 2.147 
=, have' their baſes and height rect- 

procal. | | 149 
and convertedly. 150 
:3 are 1n tripl. reaſon of their homol. 
ſides, | ISL 
| —areas the cubes of their homol, ſides. 152 
| Prz, and Cyls. have 'the ſame proprie- 5 153 
= --ties$. 154 
& Piz. isdividedinto 3 = Pyram's. 158 
Pyram. 


< ——_—_ 


——_———— —_— 


3, 20 
3» 3I 


3, 26 
3. 32 


I, 32 
Il, 9 


I1, 24 
11, 26 
11, 32 


19,30 
II 31 


IT, 34 
II, 33 


1, 40 
12, 11:,£9c, 
12, 7 


E= 


The INDEX. 
Pram. 18 divided :: by a plane pall. to the 


baſe. I55 
Of = height are divided into = ſegms. 
by a plane pall. to their baſes. 156 
- Are =, Which have = baſes and 
heights. 1597 
They have the ſame proprieties with 
Ppps. 159 


Cones have the ſame propr's with Pyrams. 100 

Spheres are in tripl. reaſon of their Diams. 104. 
Are == toa Cone whoſe ax1s 1s the Rad. 
and its baſe — curv ſurface of the 


Sph. I 62 
Are © than all ſolid figures of = ſur- 
face. 163 
Polygons regular are but 5. 165 
CIRCLES. 
He cent. is from whence more than 
2 — lines can be drawn to 
the Circumference. 38 
Os touch (within, and without) but in 
one point. 45s 
And the com. Diam. falls on the point of 
touching. 43, 44 
(Os cut themſelves but in 2 points. 4.6 
They are in a dupl. reaſon of their 
Diams. 92 
Arches and | s. ſubtended in the ſame 
reaſon. 


O = | A, of which one fide the Rad. 


the other the compaſs of the O. 99 


K 4 (Q. contains 


12, 6.9 


12, 19 
I2, 1S, | 


3.9 | 
3> 13 | 


3, 10 | 
2, 24 


6, 33 | 


The INDEX. 


C) contains more ſpace than any figure 


of — coinpals. _q 

The (quaring of theLunes #ippocr. 119 
[_ Problems . ] to find the Cent. 24 
Todivide an Arch in mid. 25 
i ocut off a Segm. for any Ang. af 
Toinfcr.a O ina A- 29 
Toconſcr.a () about a A. h 
To conicr. a O) about a 33 
Tomfcr.a Qina [}. 34 
To conlcr a () about a Pentag. 35 
Toinſcr. a (Dina Pent. 30 


LINES. 


T7 He ſhorteſt from a point toa Line 152 


Per p. | 2 
A right line, which : 131 
Palls which. : oe 
Toa Third are palls to one anether. $ 
Are in the ſame Plane. 130 
Di:g'ns in a i) cut themſelves mid. 3 
In (7 The Diam. is the greateſt. 52 
EM —_ —1s perp. to the mid. of 
a Chord, and convertedly 35» 36 
The 1 ine which does ſo is the Diam. 
Linzs out of the cent. do not cut in the 
mid. | 39 
Of Lines drawn from a point 7, Or out 4 40 
of a O to the Circumf, the greatelt . 
paſſes the cent. &c. 0 » 


3, 1 Lt 
3, 30 | .- 
3.34] * 
&» : 
4 
4» 7h 7 
4, 8 
4, 14 / 
4, 13 
7» 14 | Ta 
11,5 
L, 2D 26 
6, 2 
I, 3ZOI 19 
3! 1? fp 
32 5 
314 
3, 7 


The INDE X. 


If from a point without the O, 7 477 
to the convex circumf. the Jeeft & 42 © 3,8 
would paſs the cent. 

Lines = diltant from the cent: are =. 5 3, 14 

Lines in a C) cut themſelves proport. 120 3, 35 

'Aperp. to the Diam. from the circumf. 

w_ mid. proport. between the parts 
of it. 

Two lines from a point without to the 
concave circumt. are as their qutward 
parts. | 

A whole ſecant is to the Diam. as the part 

of the Diam. cut off by a perp. from 


| the end of the fecant, 1s to the inner 
part of the ſecant, 
 Achorddividing an in a ſegm, 1s to 
one {ide of that -” as the other fide, 
is tothe part of the chord within the 
{egm. 


Tangents make a | _ to the end of the Ra- 
d1Us. 


49 
Aline that does ſo, is without the (7. 4.7 3, 16 
Tang. is a mid. proport. between the 


I20 


I23 


124 


125 


whole ſecant, and its outward part. 122 3, 36 
| Two tangs. drawn from the ſame point, 
we =, gO 
WEE Croſling 2 lines, are in the ſame 129 II, 2 
alle! aaa 116 plane. 130 II, 5 
| Norightlinecan he in two planes. 128 II, L 
A perp. to 2 croſling lines is perp. to their 
| planes. 133 II, 4 
If a line be perp. to a plane, allits palls, 
are ſo. 124. Il, 8 
A perp. to a plane, is perp. to its pall. | 
' Plane, and convyertedly. 139 IL, I4 


The I NDEN.: * 
Tf the 3 lines have the ſame perp. they 


have the ſame plane, 134 
But one perp. can be rais'd from one 
point. - 136 
Two pair of meeting lines, pall. in dif- 
ferent planes, contain = -*s. 140 
Pall. lines are cut proport. by pall. planes. TI4L 
[Problems | Todraw a pall. P.1 
To draw a line = liee given. 2 
Tocut off a part = line given. Z 
To raile or let falla perp. 6 
' To divide 4 midd. 7 
a line in $ a proport. given, S 
To divide a line in extreme and mid, rea- 
--- fots 12 
Todraw a tangent from a point. 26 


Parallelograms , and figures of four 
ſtaes. 


Por. is divided in the mid. by the 
Diam. and its oppoſite ftdes, and 
| FA) are — 30 
T'wo Diagons cut themſelves in the mid. 3! 
Aline paſing the mud. of the diag cuts 
the pgr. in two. 32 


Pgrs. are == which have = = baſes and 


heights. 34 
Proport. of the ſame height, are as their 
baſes, So 


LL ——— 
_——_— 


The Complements are — 33 - 


405 
Il, 13] A 
IT, Io 
II, 17 
I, 32] :: 
Ta-3 [ 
I, 3 'A 
I, II, 12 
T0000 
2,11,6,30 k 
3 17 [ Pr 
( 
£ 
To 
To 
To 
To: 
I, 34 


"— 


The INDEX. 


== angled, have ſides recipr. proport. 
= angled, have a reaſon compounded 
of their ſides. 
Are = , which have ſides recipr. pro- 
"ny 
» have a dupl. reaſ\. of their homol. 
*<i deS. 
:» receive the ſame diam. 
Ds are :: Dn 
A 4 four ſided Ws in a Q, has oppol. 
"_—— = TY. 
———has the [CJ of the diags = 
to both the (7 of the oppol. tides. 
[] about, is double to [J in a. 
See Reitangs. 
[ Problems, ] To make a Pgr. (at an - 


given, = A glven. p.I4 
(Ona fideand -© given) = A given. 15 
(On a fide and #* given) = any fig. 
fiVEn. 10 
To make a[J ona line given. 17 
To makea [J) = any. fig given. IS 
To makea [] = toa fig. and [J together. 19 
Toinlc. a [JinaG). 32 


PLANES. 


4 Het Interſection of two. planes is a 
right line. 


in e interſcs of .2 pall. planes by a third 
plane, are pall. 


Planes 


1231. 


132 


6, 23 


6, 24 


3» 22 


I. 42 
I, 44 


I, 45 
I, 46 
2, I4 


4, 6 


11,3 


Il, 19 


The I N D E X. 


Tomes are pall. which have the fame perp. "= 
.—_ —-wWhich haye two pgir of pa 


lines reciprocally crofling. 132 


Polygons : Figs. of ſeveral fides. 


:: Figs. ny be divided into an = number 


of : : 9® 
—Arc nadupl rea. of their homol, ſides. [<3 
| —— ATC Proport. if their baſes be ſo. 9J 


with a (. A Polyg. abouta O, is—=toa[_ 
A, whoſe baſe is the compaſs, and 
perp. the rad. 7 
Every reg. Polyg. is =[|_ A, whoſe 
baſe is the compaſs, and perp. = ta 


perp. rad, of the Polyg. | 98 
A Polyg. has all its external fs =2| . 93 
3'only reg. tig's fill a ſpace. 94 

{ Problems. ] To make a reg, Pentagon on a 
Une given. 20 
To make a reg. HeXagon. 2k 
To make a Polyg. : : a Polyg. given. 22 
And = to another Poly. 23 
Toinic. a Pentag. in a (. 37 
To inſcr. a Hexag.in a(. 38 


To inſc. a Polyg. (reg. or irreg )ina O : : 
 aPolyg. in a O) given. 39 


» If 


It, 15 


| 
| 
) 


The INDEX. 


Proportions. 


Lterned, Inverted, Compound- $ 64 t05 
ed, Dirided. 66 


Like parts ate as their wholes. 62 
{ Proviems. ] To find a fourth proport. P.g 
wo — a thirds | i'O 
_ _ 4 mid. EL 11 
] Iſo divide a line in extreme and mid. real, 12 
1] of the EX= £7 of the 2 mid. 152 


1 tremes 15 —= @ TJofthkemil. Scbol. 


Redanghes, or the power of lines. 


Z —=BAPBE. 103 
BZ=CA-EDA-E- CE-EDE. Schol.. 
A —AATE, 104. 
iq —=Aq#+EqT-2X. 105 
HS 2ZE-F Aq. 106 
0-7 + E=4.7 E--Aq. 1 
L2zZ = A-FExB--Eq. 4 
iq +Bq —=Aq2Eq. 10g 
19-1-Eq EG tAk- 2044+ E. 110 
Lz34-FE=A-FQiA-FEq TIL 
3 of the exfremes is = [Jof hid, I12 


Shel, 


Tri- 


The INDE X. 
Triangles. 


N 4 A 2 fides are{© than the third. > 11 
— = ſubtend's, and convert- 


edly. 12, 13 
Cs L gives the C ſubtend. and con-_ 


Aline cutting in two the bafe (of an = 
| legd. A) is perp. tot. 
Ih As = E ſides, = 8» | i6 
which have 2 
Are = ang)-3 hole hides are proport. 73 
Two fides and one -” ( between; and 
not between ) =, all= 7,2 


Two fides =, andone - CL, its ſub- 
tend. 1s {3 andconvert. I9, 20 
One fide, and 2 s =,all= 21,23 


On the ſame, or = haſes, have the ſame 


"height... .-... 27,29 
Proport. Oft he ſame height, are as their 
baſes. - 78 
Their fides are cut proport. by a pall. 
to the bale. 67 
And the part upwards 1 is:: the whole A. 70 
The baſe is to the pall. as the fi des to the 
parts above. ot. 69 
- Ang'sare =. 7 
Sides are proport. 72 
LS are Ike, Sides about one — 1 are 


whoſe 


> 2 fades are proport. &c, 


Ss =, Wc. 22 


proport. 74 


Te INDEX. © 
[ As with one 4 =, have fides,about 


this, recipr. proport. 79 
And have a real. compounded of their 
ſides. o7 


mol. fides. 68 . 


Have a dupl. reaſ. of their ho- 
33 AS 


Are, as their baſes. 79 
Sides of a A are proport. to the parts of 
' the bale, a line cutting in two the 


oppoſite 7. > ©, 
Al__ A is divided into parts : : the whole, 
by a perp. to the baſe. 70 
And the perp. is a mid. proport. between 
the parts of the baſe. id. 
The Q.of the ſubtend, = 2 Qs of the 
l other ſides. I 13 
FF Any fig. upon the ſabtend, = 2 :: figs, 
_ on the other ſides. I17 
oj Semicirc. — 2 Semicircs. 118 
Ih / A. Q ſubtend (. than the 0- 
0 ther 2. 114 
il # obtuſe A, Q ſubtend "7, &c. 15 
A A inaſegm. is{7_ 4 ſegm. l09, 101 
Every A 1811 the ſame plane. 129 
[ Problems. To make an = lat. A, 
4 ora A\ of lines given. p13 
To makea AinaC():: a Agiven. 28 


To makea A about a O = A given. 29 
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